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TEXAS 


N IMPERIAL domain, Texas offers a variety of regions that constitute 
a most interesting field for the studies of the geographer. From the 
irrigation orchards of the Lower Rio Grande Basin and the pastoral 
plains of the Edwards Plateau and the Llano Estacado to the black waxy 
prairies of Central Texas and the pine forests of Eastern Texas may be found 
multiple phases and variations of land use, interesting, significant, and pos- 
sible of clear interpretation. The communities about Jefferson City and 
Linden, about Marshall and Tyler, about Mexia and Corsicana, about Dallas 
and Fort Worth, about Amarillo, Laredo, San Antonio, Houston, and 
Brownsville, and many another, afford excellent opportunities for geographic 
interpretation. 

Interesting as it is to the geographer, the economist, and the historian, the 
Lone Star State is equally interesting to all the people of the nation, for it is 
an empire in itself, larger than any other state, larger than some of the most 
populous and important combined. It is an empire of vast potentialities, of 
which the present development and progress are but an earnest, only a 
glimpse of the bright vision that the state holds for the future. 

The people of Texas realize the opportunity that lies before them. Of 
sturdy racial stocks, of high cultural standards, of broad and clear vision, of 
sturdy independence, of loyal interest in the affairs of the nation of which 
they are a part, they are building their social and political organization upon 
scientific bases. They are inventorying their resources, formulating their 
plans for progress and achievement, directing the activities of their com- 
munities and industries, and preparing themselves in every way possible for 
the responsibilities and duties their heritage imposes upon them. Their 
success is not a matter of doubt and uncertainty,—it is assured. 
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LAND UTILIZATION IN THE LOWER RIO GRANDE 
VALLEY OF TEXAS 


Edwin J. Foscue 


ANY local and _ national 
studies have been made in 
the field of Land Utiliza- 

tion in recent years, in attempting to 
determine what is the best use for a 
given piece of land. A recent pub- 
lication of the U. S. Department of 
Agriculture by L. C. Gray and O E. 
Baker, entitled ‘Land Utilization 
and the Farm Problem,’’ considers 
the subject of Land Utilization as a 
possible solution of the ever-pressing 
“Farm Problem.” Land Utilization 
does not necessarily mean an adjust- 
ment for all times. The most effi- 
cient use of the land at one period 
under one set of conditions may cease 
to be the best use of that same land 
at another period under different 
conditions. Possibly one of the most 
important geographic factors under- 
lying a shift in land utilization is im- 
provement in transportation, and the 
resultant improvement in the accessi- 
bility of a region. The lands of the 
Lower Rio Grande Valley illustrate 
the point. 

From the time of the early coloni- 
zation by the Spaniards about the 
middle of the eighteenth century to 
the beginning of the twentieth cen- 
tury, that area (Fig. 1) was an 
isolated locality. ‘To approach it 
from the Mexican cities to the south, 
or later from the American settled 
area on the north, required a tedious, 
and often dangerous, overland jour- 


ney. Few people visited it and even 
fewer of those who dwelt there left 
it. As there was no way to get 
produce to market, the area had to 
become self-supporting. Cattle rais- 
ing established itself as the leading 
industry soon after the first settlers 
arrived, and remained the dominant 
industry until the completion of the 
railroad in 1904. The coming of the 
railroad gave rapid transportation to 
the outside world, thereby making it 
possible to raise crops for the exterior 
market. In a short time isolation 
was broken down and use of the bet- 
ter lands near the river shifted from 
ranching to irrigated farming. Cat- 
tle ranching which had been supreme 
in the area for more than 150 years 
was suddenly dislodged from _ its 
monopoly upon river lands, and 
driven into the back country, or out 
on the coastal prairie that was too 
wet to cultivate. 


HISTORICAL USE OF THE LAND 


In the colonization of the lands 
along the lower Rio Grande, the 
Spanish settlers from Mexico brought 
with them large herds of cattle, goats, 
and sheep. The Spanish census 
taken in 1747, soon after the colony 
was established, gave some account 
of crop production, but revealed that 
the dominant interest of the people 
along the river lay in stock raising. 
Later when large land grants were 











2 EcoNOMIC GEOGRAPHY 










"Santa fe 





EARLY ISOLATION OF THE /{ 
LOWER RIO GRANDE AREA / 


So 
re 


2-—4 


y 
\ oh 


General location 


FIGURE 1. 
relative isolation of the area. 


map showing 


made on the Texas side of the river 
in Cameron County, they were prac- 
tically all designated in their titles as 
‘‘Protreros,”’ or cattle ranches. The 
cattle brought into the area were of 
the bony Spanish and Moorish stock, 
later to better known as 
the Texas ‘“Longhorn,”’ or ‘‘ mossy- 
horn.”” While the area was not 
ideally suited to stock raising, it was 
better adapted to that industry than 
to any other, since cattle could be 
driven to market if necessary, or 
eaten for food by the settlers. The 
prices quoted in 1779 were four pesos 
for a fat cow, six pesos for a three- 


become 


year-old sheep, and one peso or less 
per head for mares in droves. At 
such prices, cattle raising could mean 


little more than subsistence. How- 
ever, in spite of handicaps, this 
region, and the contiguous Gulf 


Coast to the north and east, became a 
land of Spanish or cattle 
barons, or living in 
‘‘ranchos,”’ 


Mexican 
‘‘rancheros”’ 
feudal isolation on their 
and attended by many 
or Mexican “cowboys.” 


‘“ vaqueros”’ 
This condi- 


of the 
When Santa 
Anna and his Mexican Army retired 
across the Rio Grande after the de- 
feat at San Jacinto, many of the 
rancheros, fearing for their safety, 


until the close 


Revolution. 


tion lasted 
‘Texas 


abandoned their land holdings, as 
well as most of their cattle, and 
moved into Mexico. Some remained 
and their descendants make up a 
large part of the ranching population 
of the area today. 

The abandonment of the ranches 
turned adrift many large herds of 
cattle that belonged to no one, and 
were the property of anyone who 
might take them. For a time good 
money was to be made in hunting 
down wild cattle on the coastal plain, 
and killing them for their hides and 
tallow. In a short time when the 
open ranges were almost depleted of 
their stock, organized ranching by 
the Americans began in the Gulf 
Coast country. Cattle raising sup- 
planted cattle hunting. 

From about 1850 to the close of the 
century the Gulf Coast country was a 
great cattle region. At first cattle 
were slaughtered on the range, and 
only the hides and tallow marketed. 
This led to the development along 
the coast of packeries, or ‘“‘ hide and 
tallow factories”’ as they were called, 
that prepared these products for 
shipment. Hide and tallow factories 
were located all along the coast from 
Galveston to the mouth of the Rio 
Grande. A continued increase in the 
price of live cattle in the northern 
made it more profitable to 
market the entire animal, and initi- 
ated the period of the “cattle drives”’ 
Mis- 
souri, and other states of the northern 
interior. 


states 


from south ‘Texas to Kansas, 


The cattle drives started 
soon after the annexation of Texas, 
but during the Civil War period they 
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discontinued except to New 
During the war period, 
while cattle were considerably _re- 
duced in numbers throughout the 
corn belt, they were allowed to 
multiply greatly in south Texas. 
After the close of the Civil War 
cattle drives were resumed, and for 


were 
Orleans. 


the next fifteen years gained in im- 
portance. Jetween 1866 and 1880, 
records show that 4,223,497 cattle 
were driven out of Texas for points 
About the 
same time, the Morgan Steamship 
Company contracted with the Span- 
ish Government in Cuba for the 
shipment of Texas cattle to that is- 
land. After 1865 monthly shipment 
of cattle from Texas ports averaged 
from 1,200 to 1,500 head, the move- 
ment reaching its height about 1875 
when more than 33,000 head of cattle 
were shipped to Cuba. By 1880 the 
With the 
extension of railroads, drives were no 
longer necessary, nor were they pos- 
sible with the fencing in of the open 
range. With the development of re- 
frigeration and the shipment of frozen 
and chilled beef of better grades, 
Cuba no longer desired to import 
low-grade Texas cattle. 

setween the Nueces and the Rio 
Grande individuals acquired large 
tracts of ranch land, such as the 
ranches of Richard King, and Mifflin 
Kenedy. 


in Kansas and Missouri.! 


industry began to decline. 


These men acquired land 
by purchase and otherwise, until 
they monopolized vast domains, al- 
most imperial in extent. The King 
Ranch at Santa Gertrudie contained 
more than 84,000 acres at its greatest 
extent. Along the river, no large 
ranches were established, partly be- 
cause the land was owned by heirs of 

'(sordon, Clarence, ‘‘ Report on Cattle, Sheep, 


and Swine.” Tenth Census of the U. S., 1880, 
Vol. 3, p. 975. 





Rice mill at Brownsville. This 


FIGURE 2. 
mill was abandoned three years after it opened. 
A part of the structure is used as a packing shed 
for fruit and truck. 


the original grantees, and partly be- 
cause the pasture was not so good as 
in the country back from the river. 
Lands that are today in irrigated 
farms were once the widespread pas- 
tures of the Texas- Mexican rancheros, 
who held clear title to the land, and 
refused to sell, until modern develop- 
ment caused the land to become so 
valuable that they felt forced to sell. 

While the profit from the cattle in- 
dustry had decreased greatly through- 
out the Gulf Coast country toward 
the close of the nineteenth century, 
stock raising still dominated the 
Lower Rio Grande Valley, because 
the lack of transportation prohibited 
the profitable practice of crop agri- 
culture. Some slight irrigation had 
been practiced along the river as 
early as 1890, but irrigated agricul- 
ture did not begin on a commerical 
scale until after the completion of the 
first railroad in 1904. 

After 1904, settlers began moving 
to the Valley, slowly at first, then in 
larger and largernumbers. ‘The diffi- 
culty of clearing the land and build- 
ing irrigation works to attract settlers 
and the lack of a profitable crop to 
market, explain the slow develop- 
ment of irrigation agriculture. 

The first irrigated crops attempted 
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in the area were rice and sugar cane. 
In 1902 arice mill was built in Browns- 
ville (Fig. 2) and an extensive acreage 
of heavy clay soil was put into culti- 
vation in rice, and irrigated from the 
The experiment was not a 


river. 





Browns- 
This mill has been abandoned since 1918. 


FIGURE 3.—Ohio-Texas Sugar Mill, 


ville. 


Yields decreased the sec- 
ond year, and failed completely the 
third year. In 1905, rice culture 
was abandoned. Sugar cane produc- 
tion began on the Brulay plantation 
in 1890, and continued to develop as 
more land was opened to irrigation. 
About 1893 the San Juan Sugar 
Plantation was established by John 
Closner, probably the first organized 
irrigation farming in the Valley. At 
the time of its greatest extent the 
plantation planted between 500 and 
600 acres in sugar cane. In 1905 
Ohio interests built a large sugar 
mill six miles north of Brownsville, 
known as the Ohio-Texas Mill, and 
operated at intervals until its aban- 
donment in 1919. The building, 
largely in ruins, still stands by the 
side of the road as a monument to a 
former great industry (Fig. 3). The 
cane carts, that were used to bring 
the cane from the fields to the mill 
(Fig. 4), also stand in the field near 
the road. The San Benito Sugar 
Mill opened in 1910, operated suc- 
cessfully for a period, but 
later. 


success. 


closed 
Jetween the San Benito Mill 
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and the Ohio-Texas Mill near 
Brownsville, a large acreage of land 
was planted in sugar cane. In 1911, 
the Harlingen Sugar Mill built by 
Lon Hill, operated with a fair amount 
of success (Fig. 5), but as the sugar 
mills of the Valley provided more 
facilities than the sugar cane acreage 
demanded, the owners agreed not to 


operate every year. In the area 
around Harlingen more than 1,000 
acres of land were planted in sugar 


cane between 1907 and 1917 (Fig. 
6). The Harlingen Sugar Mill,closed 
down in 1916, was burned by Mexi- 
can bandits the next year during the 
bandit troubles on the border. 
eral other small sugar mills were 
located throughout the Valley area, 
and much land was planted in cane. 

The Valley could not compete with 
the sugar-producing areas of Louisi- 


Sev- 





FIGURE 4. 
Texas mill. 


Sugar cane carts near the Ohio- 


ana because of greater distance from 
markets, nor could the land be used 
profitably for cane when citrus fruit 
and truck crops became commer- 
cially important. The sugar indus- 
try culminated at the close of the 
World War when large numbers of 
settlers moved to the Valley, bringing 
with them new crops and connections 
with new markets. The new crops 
offered a greater return on the invest- 
ment, and the less productive crop of 
sugar was forced to make room for 
them. Since 1919, citrus orchards, 
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winter truck crops, and summer cot- 
ton crops have dominated the best 
lands of the Valley. 

With the shift in major crops of 
the Valley from sugar cane to citrus, 
truck, and cotton, the utilization of 


FiGuRE 5.—Harlingen Sugar Mill which was 
destroyed by fire during the bandit troubles along 
the border from 1913 to 1915. (Courtesy of 
Miss Paul Hill, Harlingen.) 


the lands of the area shifted. The 
exclusion of the cattle ranches from 
the irrigable land, started by sugar 
cane culture, was continued on a 
larger scale by the new crops. As 
more land was irrigated, it was re- 
claimed f the brush at 


from the ex- 
pense of 


pastures. ‘The 
The use of land 
for pasture can never be profitable 
where irrigation is possible. Grad- 
ually the ranches have retreated from 
the river front to the drier country 
beyond the last irrigation ditch, or 
have moved out on the coastal 
prairies that are too wet for agricul- 
ture. Occasionally a large block of 
land left uncleared in the midst of 
the irrigated area, is held for specula- 
tion, and while it may serve the pur- 
pose of a stock farm on a small scale 
(Fig. 7), it cannot be considered more 
than atemporary pasture. One large 
block of this kind, containing ap- 
proximately 10,000 acres, lies in the 
middle of one of the best agricultural 


the cattle 
process continues. 





sections of the Valley, between Mer- 
cedes and Harlingen. It was pur- 
chased in 1905 by an absentee owner 
from Mississippi, who has made no 
attempt to irrigate it, and has left it 
idle for 25 years. Recently he sold 
the land at a profit which justified the 
holding of the land for the long pe- 
riod. The change in the use of the 
land has stimulated a change in the 
value of raw land. The plot men- 
tioned above illustrates the increase 
in the value of such uncleared land. 
In 1905 it was purchased at $25 an 
acre. In 1930 it was sold for $170 an 
acre, bringing the owner a gross 
profit of $145 an acre, or $1,450,000 


for the 10,000 acres? To be sure, 


this is an exceptional case, for land is 
usually resold in a much shorter pe- 
The interest on the $250,000 


riod. 





VF 


FIGURE 6. 


A field of sugar cane near Harlingen. 
Extensive fields of the type picturéd dominated 
the irrigated lands of the Valley prior to 1917, 


but have since entirely disappeared. 


(Courtesy 
of Miss Paul Hill, Harlingen.) 


originally invested, over a 25-year 
period might have netted the owner 
greaterreturns. ‘The values per acre, 
however, are typical of most of the 
raw lands of the Valley. 


LAND UTILIZATION FIELD STUDIES 


The field study as_ originally 
planned for this paper included de- 


- Interview 
Texas. 


with J. E. Haynes of Mercedes, 
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tailed mapping of the irrigated area 
of the Valley. The vast area, and 
relative inaccessibility of some sec- 
tions, made necessary a limiting of 
the study, either to a general survey 
of the whole region or else to detailed 
studies of typical sections of the irri- 
gated and dry farming areas. The 
latter plan was adopted and followed. 
After a general reconnaissance survey 
of the entire Valley, four type areas 
were selected for detailed land utili- 
zation studies. The selection of these 
areas is based on their dissimilarity in 
major crops. “Toward the upper end 
of the Valley, citrus groves seemed to 
dominate the land, while in the lower 
part, truck crops more im- 
portant. The areas surveyed are 
designated by the name of the nearby 
city, and their locations are shown on 
the index map (Fig. 8). A brief de- 


were 





FIGURE 7, 
lands in the heart of the irrigated district of the 
Valley. 


Angora goats on uncleared pasture 


scription of the (1) Mission District, 
(2) Weslaco District, (3) San Benito 
District, and (4) Lyford 
follows. 


[istrict, 


MISSION DISTRICT 
The 


first 


the 
terraces or bench 
lands, on soils dominantly Hidalgo 


Mission district lies on 


and second 


STARR / 
r : 
iW! Lac 
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Bex~: oOsTacT / 
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LOCATION OF THE FOUR DISTRICTS SURVEYED 
— 
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FIGURE 8&.—-Index 


studied. 


map showing the areas 
Brennan 


The drainage 


Kine Sandy Loams_ or 
Kine Sandy Loams. 
throughout the area being good, 
comparatively little water-logged 
land is encountered, a feature of most 
of the irrigated land in the upper sec- 
tion of the Valley. Citrus orchards 
(Fig. 9) occupy the major portion of 
the area. The district is one of the 
oldest producing sections in the Val- 
ley, hence a large number of trees are 
of bearing age. As citrus crops seem 
to be the ultimate use of the land in 
the Valley, additional land is con- 
tinuously planted in orchards, at the 
expense of other crops. Compara- 
tively little truck is produced in the 
area, as it is not considered as profit- 
Some few non-irri- 
gated but irrigable plots in the area 
have not been connected with the 
main ditches, and are devoted to 
pasture, corn, or cotton. Cotton, 
planted in the spring, constitutes a 
summer crop upon large areas not in 
orchards, succeeding the winter truck 
Mission (5,120 people in 
1930), located at the southwest corner 
of the area, provides packing sheds 
and loading platforms for shipping 
the fruits and vegetables of the area. 
Another smaller community of Shary- 
land located in the southeast corner 


able as citrus. 


crops. 


of the area provides a large packing 
shed for citrus fruit. 
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The region, being one of the oldest 
and best developed in the Valley, 
shows that if conditions are favor- 
able, citrus orchards are given the 
first choice of the land, and continue 
to expand at the expense of all other 
To the north and west of 
this district several large areas are 
being planted entirely to citrus (Fig. 
10). When these young orchards be- 
gin producing fruit within the next 
three or four years, the total crop 
from the western end of the Valley 


crops. 





will be several times as large as it is at 
the present. 


WESLACO DISTRICT 


The Weslaco district, one of the 
more recently developed areas of 
the Valley, has not yet reached the 
citrus orchard stage of land utiliza- 
tion. It isan area of mixed farming, 
with the land about equally divided 
between citrus orchards, truck crops, 
cotton, and pasture lands. It lies at 
the extreme eastern end of the first 
terrace land, and is dominantly of 
Hidalgo Fine Sandy Loam soils. On 
the whole it is well drained, although 
there are areas of poorly drained, 
alkaline soils. Much of the pasture 


7 
land of the area occupies the poorly 
drained sections. As better drainage 
facilities are introduced, most of this 
alkali land can be reclaimed 
planted in productive crops. 

Undoubtedly the area will in time 
turn largely to citrus orchards as has 
the Mission district, since the soils 
are favorable to citrus culture. Wes- 
laco (4,879 people in 1930), one of the 
newer towns of the Valley, provides 
ample loading and shipping facilities 
for the produce of the district. 


and 


the 


SAN BENITO DISTRICT 


The San Benito district lies in the 
lower delta area, on lands that have 
in past times been subjected to 
It is dissected by many old 
resaca channels, and much of the 
land is poorly drained. Along the 
sides of the resacas large areas are 
left in native brush, not likely to be 
cleared. The better-drained _ soils, 
dominantly Harlingen Clay, are fairly 
productive in citrus orchards, truck 
crops, and cotton, with the cultivated 
area about equally divided between 
them. The orchards are 
equally as old as those of the Mission 
district, but new orchards are not be- 


floods. 


citrus 
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Much of the area is in 
pasture, supporting numerous herds 
of dairy cows. 


ing planted. 


The district was one 
of the most important in the Valley 
during the period of sugar-cane pro- 
duction, and a large part of the land 
now in pasture, was originally cleared 
and planted in cane. Since the sugar 
cane days, it has been difficult to find 
the crop best suited to the land. Un- 
doubtedly it will not be citrus, for the 
soils are not so well suited to the 
crop as those toward the western end 


we ae 
RO ate — 


FIGURE 10, 


of the Valley. Cotton now occupies 
a large acreage throughout the win- 
ter, and an even larger acreage in 
summer. the northeast of 
the area, in the vicinity of Rio Hondo 
an important truck crop section is 
being 


‘Toward 


developed. Truck crops in 


winter, with cotton in summer, 
seem likely to dominate the use 
of the land in the San Benito 
district. 

The city of San Benito (10,753 


people in 1930), the leading truck 
shipping town of the Valley, provides 
excellent facilities for the marketing 


and shipping of truck crops. 


Young citrus orchard northwest of Mission. 


LYFORD DISTRICT 


The Lyford district lies in the non- 
irrigated section of Willacy County, 
where all crops are raised by dry- 
farming. Much of the land is still in 
native brush, although it 
cleared rapidly. 


is being 
The few small cit- 
rus orchards do not produce large 
crops under dry-farming methods. 
The widespread Victoria Clay Loam 
series are considered very productive 
Until recently, cotton 


for all crops. 





(Photo by Edrington, Weslaco.) 


has been the dominant crop of the 
region, and may continue to be the 
most important The 
newly cleared land is planted largely 


single crop. 
in truck crops, chiefly onions, whose 
high yield under dry-farming meth- 
ods gives them a good claim to the 
The ultt- 
mate use of the land in this area, 
when cleared of brush, will be truck 
crops, chiefly onions in winter, and 
cotton insummer. Ifthe areashould 
be irrigated, and it is irrigable land 
with irrigated areas on all sides of it, 
the land utilization will change, and 
it will likely in time become a citrus- 


best soils of the district. 





LAND | 


producing district. This area, not 
included in the newly organized Wil- 
lacy County Irrigation District, will 
be impossible to irrigate until proper 
the 
Grande, so that additional land can 
be reclaimed. 

Lyford (795 people in 1930) pro- 
vides good ginning facilities for the 
cotton crop of the district, but most 


storage is provided on Rio 


of the truck crop is carried by motor 
trucks to Harlingen, about ten miles 
south of the district, to be packed and 
shipped from that point. 


CONTRASTS BETWEEN THE FOUR 
AREAS 

The four districts present a variety 
of land utilization. The western end 
of the Valley, as shown in the Mission 
district, is dominated by citrus or- 
chards, which seem to be the most 
profitable use of the lands of the Val- 
ley. The southeastern 
shown by the San 


section, as 
Jenito district, 1s 
not favorable to citrus orchards, and 
is planted largely to truck crops in 
winter, and cotton in summer. ‘The 
Weslaco district marks a transition 
between the Mission district and the 
San 
will 


Benito district. Ultimately it 


become similar to the Mission 
district, and form a citrus-producing 
area. ‘The Lyford area, as long as it 
remains in the dry-farming section, 
will grow truck crops, chiefly onions 
in the winter and cotton in the sum 
mer. If the soils are favorable, cit- 
rus orchards get the first choice of the 
land. Where are not 
productive, truck crops have the first 
choice. 


citrus crops 


SUMMER CROPS VERSUS WINTER 
(CROPS 


Two distinct agricultural seasons 
distinguish the Lower Rio Grande 


Valley. 


‘The winter season from Oc 
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KiGURE 11. 
The Spanish type of arciiitecture dominates the 
better homes of the Valley 


karm house Mercedes. 


near 


tober to April is by far the most im- 
portant during that period 
most truck crops and all citrus fruits 
harvested and marketed. ‘The 
summer period, from about April to 
August, is also important. Cotton, 
the chief summer crop, planted at the 
end of the trucking season, is har- 
vested in carly summer. If the pro- 
ductive lands of the Valley were 
utilized to their capacity, all the area 
except that in citrus orchards would 
be planted in cotton in the summet 
season, and in truck crops in the win 


since 


are 


ter season. As it is, large areas of 
land are left in cotton stalks through 
out the winter, when they might be 
made to produce valuable truck dur- 
ing that period, and likewise much of 
the winter truck land ts left unoccu 
pied during the summer, when it 
might be planted in cotton. The 
latter situation is explained by the 
fact that the owner who has made a 
fair profit on truck farming in the 
winter, refuses to bother with cotton 
production in the summer period. 
The former situation is explained 
either by lack of interest of the owner 
or else a lack of capital to engage in 
the intensive truck farming activity 
of the winter. The present price of 
cotton little attracts the farmer to 
cotton production in the Valley, 
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when he can make more money in less 
time during the winter period on truck. 


SIZE OF LAND HOLDINGS—FARM 


EQUIPMENT 


The size of the land holdings varies 
greatly in the four counties of the 
lower Rio Grande Valley. 


As land 





ao * on ~< : 
_ an Se 


Fic. to iz 
coasta! plain. 


Brahman cattle on the wet 


values increase, through irrigation, 
the amount of land owned profitably 
by any individual farmer decreases. 
The largest holdings are represented 
by the ranches beyond the irrigated 
area, while the smallest holdings 
characterize the heart of the best- 
located irrigated sections. 


THE IRRIGATED FARM 


No exact figures can be given, but 
the size of the irrigated farm of the 
Valley ranges from ten to twenty 
acres. In the newly developed Sec- 
tions, young citrus orchards are sold 
to home seekers in ten-acre plots, and 
rarely isa person allowed to buy more 
than that acreage. The cost of a 
well-situated plot that has been 
cleared and planted in young trees 
ranges from $9,000 to $25,000 for the 
ten acres, depending upon location. 
The average cost of such an area 
without improvements, is about $15,- 
000, On developed irrigated farms, 


the typical layout is citrus trees near 
the house, and if truck or cotton is 
raised, it occupies the land farthest 
removed from the house. ‘The typi- 
cal crops of the irrigated farm are 
citrus fruits; truck crops, particularly 
cabbage, beets, beans, carrots, caull- 
flower, broccoli, parsley, and cotton. 
Irrigated farms are, as a rule, well 
planned, and well equipped. The 
attractive farm homes (Fig. 11) are 
equipped with electric lights, and all 
other modern conveniences, giving 
them the appearance of city homes. 
The machinery requirements of such 
farms are relatively simple. 


THE NON-IRRIGATED FARM 

arms of this type, relatively few 
in the Valley, usually occupy transi 
tional lands on the edge of the irri- 
gated area, and many of them doubt- 
less in time will be irrigated. The 
size of the dry-land farms in the 
Lyford district is from 80 to 160 
acres, although a number of the 
farms are larger. On the western 
edge of the Valley dry farming is 
followed in the production of cotton, 
usually on a small cleared section of 
a large ranch, and cannot be con 
sidered as a non-irrigated farm. As 
land holdings are more extensive, the 
farm dwellings are more widely sepa 
rated. Since the land is not so pro- 
ductive as irrigated lands, the farm 
house and farm equipment are poorer. 
The typical layout of the farms in the 
Lyford district shows large areas in a 
single truck crop, usually onions, or 
large plots in cotton. 


THE RANCH 


As has been demonstrated, the 
ranch has been driven off the best 
lands of the Valley, to the dry lands 


of northwestern Hidalgo County or 


northern Willacy County, or else out 


mee en remegenn MEO tee FED S 
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The 
average ranch measures its area in 
The 
cattle graze on the grasses of the 
native brush pastures, and practi- 
cally no feeding is necessary. ‘The 
chief stock found on these ranches 
are the Herefords, although many 
Brahman cattle are also raised, par- 
ticularly on the coastal prairie (Fig. 
12). The ranch house, frequently 
owned by descendants of the Mexi- 
can settlers who occupied the land in 
the eighteenth century, is usually 
poorly kept. 


on the west coastal prairies. 


square miles instead of in acres. 


Occasionally a modern 
ranch house is seen in the area, but 
it is the exception. This land is not 
so well suited to ranching as other 
sections of ‘Texas. 


OTHER USES OF THE LAND 


In addition to the land used for 


crops, or pasture, a considerable area 


is occupied by the many highways 
and railroads of the region, by the 
numerous towns and cities, and by 
irrigation canals and drainage ditches. 
No exact figures are given as to the 
amount of land occupied in this man- 
ner, but in the aggregate it possibly 
approaches ten per cent of the total 
area of the three lower counties. In 
the irrigated sections, highways are 
usually placed every half-mile in one 
direction and every mile in the other. 
The railroad nets, built by the Mis- 
souri Pacific Lines and the Southern 
Pacific Lines, occupy considerable 
area. Irrigation canals and drainage 
ditches also take up a good part of 
the land in the irrigated section of the 
Valley. With the installation of ce- 
ment-lined canals, and the resultant 
reduction of the size of the canals, 
much land now occupied by ditches 
will be reclaimed for crops. 
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VERMONT 


S. Axel Anderson and Florence M. Woodard 


HE most important economic 

activity of Vermont has been, 

and is, agriculture. ‘This in- 
dustry has passed through various 
stages during the history of the state. 
The earlier form of farming was a 
general type in which the raising of 
beef cattle, sheep, and horses _re- 
ceived particular emphasis; cereal 
crops also characterized this type. 
In the later period farming became 
specialized as dairying; at first the 
production of cheese and butter was 
stressed and later that of fluid milk. 
Livestock still remained an important 
phase of agriculture, but the em- 
phasis rested upon dairy cattle rather 
than upon beef cattle, sheep, and 
horses. Along with the development 
of dairying, there occurred a change 
in the crops cultivated, the produc- 
tion of cereals declining and the 
forage crops decidedly increasing. 
Population changes accompanied the 
agricultural changes; there were a 
decided movement of people from 
the farms to the towns, a decline of 
many hili towns, and an increased 
emigration. Commerce and manu- 
facture have never developed to any 
considerable extent within the state. 
The quarrying of marble, granite, 
and slate has been particularly thriv- 
ing. 

The economic activities as they 
have developed bear a close relation 
to the conditions of the natural en- 
vironment and the economic develop- 
ment throughout the United States 
and elsewhere. While other factors 
have been influential, the geographic 
and economic forces have dominated. 


LOCATION 


the 
is located in the 


The area which constitutes 
state of Vermont 
northeastern section of the United 
States. Itfallsapproximately within 
an area bounded on the north by 45 
latitude and on the south by 42° 45’ 
latitude. The approximate longitu- 
dinal boundaries are 73° 15’ on the 
west, 71° 30’ on the northeast, and 
72° 30’ on the southwest. The state 


is kaupded on the north by the 
= 7 * - 


Province Of Quebec, on the east by 
the state of New Hampshire, the 
eastern boundarv following the course 
of the Connecticut River. The 
southern boundary is a portion of 
northern and _ the 
western boundary is the state of 
New York, Lake Champlain extend- 
ing three-fourths of the distance of 
the boundary line. 

The location of the has 
played an important part in the de- 
velopment of the economic activities. 
It has affected the position held by 
agriculture and the changes which 
have occurred within it. The loca- 
tion insofar as it has affected the 
climatic conditions, particularly the 
length of the growing season and 
the precipitation, has been an impor- 
tant factor in the development of its 
agriculture. The location in relation 
to the densely populated, industrial, 
and commercial portion of north- 
eastern United States has been one 
of the most important 
fecting the development and the in- 

importance of dairying 
The location in relation to 


Massachusetts 


state 


factors af- 


creasing 
(milk). 
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the great trade route of the continent 
of North America is unfavorable. 
The great trade route of the con- 
tinent, of course, is through the 
Great Lakes. On the eastern end of 
this chain of lakes the main trunk 
line sends off three main trade routes, 
namely, one by way of the St. 
Lawrence Valley, a second by way of 
the Mohawk and Hudson river val- 
leys, and a third south through 
Ohio and then east over the moun- 
tains to Baltimore. None of these 
routes passes through the state, but 


dominant position held by agriculture 
in the state. 


TOPOGRAPHY! 


The topography of Vermont may 
be briefly described as hilly and 
mountainous. ‘The Taconic Moun- 
tains extend from Massachusetts into 
the southwestern section of the state; 
the Green Mountains run north and 
south through the center. Between 
the ‘Taconic Mountains and_ the 
(;reen Mountains in the southwestern 
part is found the Vermont Valley or 





FIGURE 1. 
severe winters do not detract from the joy of living in the region of such varied and attractive land 


scapes, for they are healthful and invigorating. 
and men. 


two of them border the region, one 
on the north and another on the 
southwest. The location of the area 
in relation to the natural resources, 
which is so important to the develop- 
ment of manufacturing, has not been 
favorable. One of the most impor- 
tant factors favoring the development 
of manufacturing in 
setts been its 
Vermont has always 
been ina relatively poor position to 
for 


\Massachu- 


has access to sea- 


borne coal. 
secure raw materials manutac- 
turing. The location factors alone 
contribute to a very great extent to 
an understanding of the relatively 


Vermont is one of the pleasantest of American agricultural sections. 


Even the long, 


' Vermont is known for its milk, marble, maple sugar, 
The luxuries of life in its mountain valleys may be few, but the amenities many. 


the Southwest Valley, as it is some- 
times called. At its northern end the 
Vermont Valley leads away to the 
Champlain Valley Lowland which 
west of the Green Mountains 
in the northwestern portion of the 
state, and in its turn merges into 
the St. Lawrence Valley. 


lies 


East of 


' The authors are indebted to The Vermont 
Commission on Country Life and to Professor 
E. C. Jacobs, Professor of Geology, University of 
Vermont, for data on the topography. The 
description of the soils is partially based upon a 
report prepared for the Commission by Mr 
W. J. Latimer, Bureau of Soils, U. S. Depart 
ment of Agriculture. The authors have also 
drawn from data compiled by the Commission 
for the discussions of the climate and the dairy 
industry. 








14 Economk 


15.4" Average Anaval 
Precipitation 





FIGURE 2.—The average annual precipitation 
in Vermont varies from 32 inches along Lake 
Champlain to 50 inches in the south central 
part of the state. (Courtesy of Vermont Com- 
mission on Country Life.) 


the Green Mountains the relief is 
described as the Vermont Piedmont 
or as a plateau region, very much 
divided into shallow valleys, ridges, 
and low hills. On their way to 
Lake Champlain the rivers have cut 
many valleys and gaps through the 
Green Mountains. Both the La- 
moille and Winooski rivers have 
their sources in the piedmont regions 
and have forced their way north- 
west into Lake Champlain. Many 
streams have their source on the 
eastern and western slopes and make 
their way either to Lake Champlain 
or to the Connecticut River, which 
flows the entire length of the state 
on its eastern boundary. Many 
lakes and ponds are to be found 
throughout the state. 





(GEOGRAPHY 


Vermont is 


not a 
Only limited areas of 
the state are more recent than early 


Geologically, 
new area. 


Paleozoic time. At the close of the 
Ordovician period the last of the rock 
underlying the present land area 
was raised above the ancient seas 
which at an earlier date covered the 
entire state. 

The Champlain Lowland is about 
forty miles wide at Burlington and 
through it the lake extends for over 
a hundred miles. This body of 
water varies in width from a fraction 
of one mile to thirteen miles. Dur- 
ing the later Pleistocene, the Atlantic 
extended through this lowland, form- 
ing the Champlain Sea, and covered 
a much greater area than the present 
lake. In this lowland a few miles 
east of the shore, there is a broken 
chain of hills and low mountains 
which constitute the oldest stratified 
and fossil-bearing rocks in Vermont. 
The most conspicuous of these rock 
formations, which undoubtedly _be- 
long to the Cambrian period, is the 
red sand rock found in the vicinity 
of Burlington. There are also found 
on the islands and elsewhere shales, 
limestone, and slate, belonging to 
the Cordovician period. 

The Green Mountains are a part 
of that general uplift which extends 
from the state of Connecticut into 
the province of Quebec. They are 
from twenty-five to fifty miles in 
width and reach their greatest height 
in the northern section (Mount 
Mansfield 4,393 feet). They 
composed of metamorphic rocks de- 
rived from the sediments of older 
land masses. The older formations 
are composed of gneisses, schists, and 
quartzites of lower-Cambrian and 
pre-Cambrian age. The younger 
rocks—limestone, dolomites, and 
Ordovician age and 


are 


slates—are of 
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limestones 
and western Vermont. 
There are also intrusions of acid and 
basic rocks; the former include the 
granites of the Woodbury, Barre, 
and Ryegate districts, and the latter 


consists of 


the commercial 
marbles of 


include 


several formations from 


which asbestos and tale are de- 
rived. 
The Taconic Mountains of the 


southwest constitute a deeply dis- 
upland, which consists of 
alternating valleys and ridges while 
many of the ridges are cut by trans- 
verse diagonal valleys. Geologically, 
the landscape is very old. In very 
early geological this region 
was a part of the ocean and there 
occurred an accumulatian of mate- 
rials by erosion and sedimentation. 
There series of great 
parallel folds in the Paleozoic which 
caused the retreat of the and 
which resulted in faults, metamor- 
phism, and a variety of secondary 
structures. The first fold occurred 
in the Lower Cambrian, the second 
in the Ordovician, and the third in 
the post Silurian. 

Although the major physical fea- 
tures of the state were formed in 
the Paleozoic period, the surface fea- 
tures were modified during the Pleis- 
tocene. The continental — glacier 
which completely covered the region 
greatly modified the landscape. As 
it moved both southward and south- 
eastward, it produced mountains 
and hilltops smooth in appearance 
rather than ragged. When this great 
body of ice melted, it deposited 
morainal material and formed glacial 
lakes which are to be found in all 
the Thus, the 
landscape of the state is the result 
of erosion acting upon rock material 
of various composition and_ struc- 
ture. 


sected 


times 


followed a 


sca 


sections of state. 


Averoge Annwal 


Temperature 





FiGuRE 3,—-The average annual temperature 
varies from 38° F. through the middle along 
the mountains to 46° F. along the southeastern 
and northwestern edges in the lowlands. (Cour- 
tesy of Vermont Commission on Country Life.) 


CLIMATE 

The climate of Vermont bears a 
very close relationship to the state's 
geographical position in the northern 
hemisphere, to its location within the 
well-defined path of the low and high 
pressure areas and the westerly winds, 
to its position in relation to Lake 
Champlain, and to the existence of 
well-defined higher altitudes running 
north and south through the center 
of the state. The climatic type 
which characterizes the state of Ver- 
mont is referred to as The Modified 
Humid Continental Type or The 
Cool Temperate East-Coast Type. 
In the following analysis of the 
climatic conditions, the factors that 
will receive particular emphasis are 
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a) precipitation, 1) 
(c) humidity, and (d) 


temperature, 
winds. 

The average annual precipitation 
is moderate with marked variations 
within the The minimum 
precipitation (32 inches) is found in 
the Champlain Valley and the aver 


State. 


age increases toward the mountains 
in the central section of the state and 
decreases again on the eastern slopes 
of the Green Mountains and on the 
plateau regions of the eastern part. 
On the whole the average annual 
precipitation is somewhat greater for 
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The precipitation is not only well 
distributed throughout the year, but 
dependable. 
drought are virtually unknown within 
the state and the flood of November, 
1927, due to an 


is also Periods — of 


unusually heavy 
precipitation, was an extraordinary 
occurrence. The winter precipita 
tion generally takes the form of snow 
and the regions of greatest average 
annual snowfall are the north-central 
and northeastern sections of the 
state, where the annual average is 


over 110 inches. ‘The average an 





Sate 
> 
FiGuURE 4 Heavy snowfall at times almost ble 
ways clear represents a heavy annual ta> 
the east than for the west. ‘The 


region of greatest precipitation ts the 


south central section of the state 
where the average ranges from 40 
inches on the outer margins to 50 
inches in the center. ‘The precipita 
tion is most pronounced during the 
June, July, 


September which have frequent thun 


months of \ugust, and 


der shower and is least during the 
winter months and the fall. 
inches is the 


hour 
maximum monthly 
precipitation and about two and 


three-quarter inches is the minimum 


‘ 
2 
S 


Ft oa 1 ae ; 


transportation The cost of keeping the high 


nual snowfall diminishes for the 


eastern and western sections of the 
‘The 
snowfall occurs along the shores of 
Lake (less than 70 
inches). Occasionally heavy 


state. lowest average annual 
(Champlain 
SNOW 
falls occur, but they no longer cause 
any particular traffic congestion, be 
cause tractors with plows and sweep 


ers are used to keep the main 
highway 5S Open. 


‘The 


indeed variable; if 


temperature of Vermont. is 
varies not only 


from season to season and from day 


en oe 


ormeny eee Re 
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to day, but also from place to place 
within the state. The average an 
nual temperature is lowest (38° F.) 
throughout the mountainous central 
section of the state and increases to 
46° Ik. in the eastern and western 
sections. Since the lower tempera 
tures of the winter season are modi 
fied by the relative dryness of the air, 
the sensible temperatures are not as 
high as in more humid areas. ‘The 
average length of the growing season 
varices throughout the state in close 
relationship with the altitude and 
the modifying influences of Lake 
Champlain. The Champlain Valley 
enjoys the longest growing season, 
namely, from 160 to 120 days; in the 
mountainous central part throughout 
the whole length of the state, it 
ranges from 110 to 100 days. The 
eastern section of the state has a 
growing season of from 110 to 130 
days. ‘The above statements should 
be modified so as to include the fact 
that killing frosts have been reported 
in Vermont during every one of the 
summer months, but this modifica 
tion does not invalidate the general 
statements made with regard to the 
average length of the growing season. 
‘These frost occurrences are due to the 
extensive areas of high elevation 
found in the state. 

‘The humidity is not excessive and 
varies throughout the state from day 
to day and from hour to hour. No 
satisfactory available 
from which the average may be 
determined, but the records at But 


ree ords are 


lington seem to indicate a relatively 
higher humidity for the months April 
to June while the remaining months 
show fairly constant conditions. 

The winds are variable as would 
be expected in regions lying in’ the 
well-defined paths of the high and 
low pressure areas of the westerly 


wind system. In Burlington the 
prevailing wind system is south; for 
the state as a whole it would be 
sufficiently accurate to characterize 
the winds in winter as between north- 
west and north, and in the summer 
from the south. ‘The velocity of the 
winds is moderate throughout the 
state, although variations are re- 


Average Lenath G rowing 


Oea son 


(In Days ) 





higure §.-The average length of growing 
season, like the average annual temperature, 
of Vermont is determined by altitude rather than 
latitude for it is shortest along the central moun 


tains and longest in the lowlands. (Courtesy 


of Vermont Commission on Country Life.) 
corded. Destructive wind storms do 


not occur, 


SOLLS 


The soils of Vermont have been 
particularly influenced in their de 
velopment by two factors: the parent 
material and the climate. ‘The par 
ent material has been accumulated in 
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the uplands by glacial action and 
upon the terraces by outwash or 
water-deposited material of glacial 
origin. 
from 


The alluvial soils are derived 
weathered material and are 
younger than the soils of unglaciated 
regions. Weathering has taken 
place to some 15 or 20 inches, but 
within this weathered zone disinte- 
gration is still going on. It is in this 
way that the character of the soil 
reflects the influence of the parent 
material. 

The soils of Vermont belong to the 
major soil division known as the non 
lime-accumulating soils and fall, for 
the most part, under that subdivision 
of the major group which is termed 
the cool-humid or gray-brownerths. 
They have developed under a cool, 
humid climate; a heavy forest cover; 
and a rough topography; and are the 
best of the humid forest soils. 
gray-brownerths show variation in 
accordance with differences in alti- 
tude. At 1,000 to 
2,000 feet, which range includes a 
large area of the state, the soils have 
developed, under a coniferous forest 
cover and heavy precipitation, a 
surface layer of organic matter, one 
to two inches. thick. 
surface layer is a gray zone from 
which the iron and soluble salts have 
been The third 
At lower elevations 
layer is well 
and it 


forest 


These 


elevations of 


sJelow this 


removed. zone 1s 
brown in color. 
the 


Its color is 


defined. 
has de 


surface 
brown 
cover. ol 


veloped under a 


deciduous trees and moderate 


cipitation. 


pre 
At elevations below 500 
feet and where the rainfall is less than 
30 inches, a thin surface layer mixed 
with mineral developed. 
The leaching of all the soils has been 
retarded by the cold winters and by 
the fact that the have 
utilized extensively for the growing 


soil has 


soils been 


of grass since the earliest settlement 
of the state. 

The Vermont soils are particularly 
suited to both meadow and pasture 
grass; in fact, they are among the 


best for that purpose in eastern 
United States. They are also well 
suited to the production of silage 


corn, oats, barley, and in lower alti- 
tudes to the production of apples. 
(srain crops, such as wheat and corn, 
are not satisfactory crops for these 
soils. The raising of livestock has 
always been an important agricul- 
tural activity of the state; there was 
the early period when cattle 
sheep were emphasized and the later 
period with emphasis upon dairying. 
This is decidedly in keeping with the 
heavy grass production of the soils. 


and 


During the last seventy-five years, 
the settlement of the West and the 
developments in transportation have 
brought the non lime-accumulating 
soils of the east, as producers of 
and into direct 
competition with the major group of 
which is the lime 
accumulating soils of the west and 


cereals livestock, 


soils termed 
especially with a subdivision of this 
group, the sub-humid or prairie soils. 
The prairie soils have developed in 
regions of light to moderate rainfall 
and under grass cover. ‘They are the 
fertile of the 
favorable from the point of view of 


most soils and most 
tillage; in fact, they are frequently 
referred to as the “ prize”’ soils of the 
earth. ‘Their color is dark because of 
the presence of adequate plant nu 
trients, such as nitrogen, phosphor 
ous, and potassium, and they have an 
excellent structure and a high lime 
content. The regions possessing this 
type of soil have a level or gently 
rolling topography. ‘The only geo 


graphic disadvantage which limits 


the agricultural production of these 
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Phe distribution of soils in Vermont has been of profound significance in the distribution 
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FIGURE 7.--A 
the foreground, Mt. Mansfield in the background, and several prosperous farmsteads between 
Courtesy of W. H. Crockett.) 


soils is the relatively low and _ less 
dependable rainfall as compared with 
that of the New England states. 
The competition with the prairie 
soils and their favorable topography 
has been the underlying factor in the 
successive changes that have o¢ 
curred in agriculture on the gray 
brownerths of mountainous Vermont 
during the last seven or eight dec 
ades. The existence of strong and 
concentrated markets in the east has 
also been a powerful factor in de 
termining the type of agriculture to 
during the 
more recent stages of the develop 


be pursued, especially 


ment. 

There is a distinct relationship 
between the various soil groups of the 
state and the crops which are grown 
upon them. ‘The factors which af 
fect the suitability of soils ‘or most 
crops are the color, texture, and 
structure of the soil; the depth to and 
the amount of calcareous material; 
and the topography and drainage of 
the region In this discussion these 
factors have served as a basis for 
classification of the soil groups within 
the state and emphasis will be placed 
upon the more characteristic groups 
of the most important agricultural 


ypical agricultural landscape of central Vermont, a herd of Holstein dairy cows in 


These agricultural regions 
Champlain Valley; 
secondly, the northern part of the 
Central Plateau; thirdly, other re 
important for 


regions. 


are first, the 


their well 
developed agriculture, such as the 
Southwest Valley, the Eastern Hill 
Region, and the terraces of the river 
valleys, 


VYIONS 


which are scattered and 
small and usually surrounded by large 
and poorly developed areas; and 
fourthly, the rough stony areas on 
the slopes of the mountains, the 
greater part of which is best suited 
to forest growth. 

The primary and most extensive 
soil groups of the Champlain Valley 
are the Addison, and 
Mohawk groups which, because of 


Vergennes, 


the high calcareous content of the 
soil at depths varying from 15 to 36 
inches, are particularly important 
Other 


crops which are grown on these soils 


for the production of grass. 


are oats, barley, silage corn, buck 
wheat, beans, and alfalfa. Because 
of the favorable soil conditions, the 
smooth surface, and the freedom from 
stone, a relatively high percentage of 
the cultivated crops ol the state are 
yrown in this section. ‘These condi 


tions have also permitted a wider use 
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FiGcure & 
rapidly, 


Surface drainage, essential 


recalling the 


im res 


of 


region than in any other 


this 
Sec tion ot 


agricultural machinery in 
the state. 


The Vergennes group is the most 


extensive group of the Champlain 
Valley and potentially the most 
fertile. It is found on the more level 
sections of the valley and was prob 
ably deposited by glacial action. Its 
texture has a variation from. fine 
sandy loam to clay loam Phe soil 
surface varices in depth from 6 to 12 
inches and consists of heavy vray 
clay loam or light brown loam. ‘The 
substratum 1s a dark heavy clay 
which at 15 or 20 inches below the 
surface is highly caleareous. On 
some of the very level areas there 


develops a very compact substratum, 


an inch or two thick, about 6 or & 


inches below the surface which makes 


these areas less suitable for the 
production of deep-rooted crops 
The structure of the soil is not very 
satisfactory because it is stiff and 
cloddy when dry and sticky when 
wet. ‘The most extensive utilization 
of this soil group has not been made, 
which fact is probably due to the 
generally level surface and the im 
perfect drainage that necessitates 


special cultivation and drainage in 


trip’ farming of Northern lLurope 


ions like 


Vermont where podsolization 
(Courtesy of T. |. Cauley.) 


proc eeds 


order to secure profitable returns. 
kall 


lengthens the season during which 


plowing and proper drainage 
the soils may be worked and helps to 
the ol 


impermeable layer a few inches below 


check formation an almost 
the surface which reduces the ability 
of the plant root to penetrate and 
and 
drainage greatly 
increases the possibilities 


to food 


ecure adequate plant 
moisture. Proper 
lor crop 
cultivation because alfalfa and other 
deep rooted « rops can be successfully 
the 


Surface drainage is more generally 


raised on better-drained areas. 


applied.  Under-drainage would pro 
duce better ol 
developing this system of drainage ts 


results, but the cost 
prohibitive under present conditions, 
lhe drainage difficulties are evident 
in the almost impassable condition of 
the dirt roads in this section during 
the wet season, which is often a dis 
tinct handicap to the transportation 
of milk lhe 


admirably suited to the production 


Vergennes soils are 


of grass in the form of both meadow 


and pasture Such grains as corn 


(silave), oats, and barley do very 
well on these soils, and alfalfa can be 
successtully grown in the bette 


drained regions. 
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The Addison soils of the Cham- 
plain Valley are found on smooth, 
low hills and ridges, and are more 
fully utilized than the Vergennes 
soils. This is probably due to the 
fact that they enjoy better drainage 
conditions, are somewhat browner in 
color, are weathered deeper, and 
have the calcareous clay at 30 to 36 
inches below the surface. The tex- 
ture ranges from gravelly loams to 
clay loams; the structure is satisfac- 
tory and quite superior to that of the 
Vergennes _ soil. alfalfa, 
corn, oats, and barley are successfully 
produced here. The Addison group 
is one of the most valuable 
groups in the state. 

The Mohawk group occurs on low 
smooth ridges in the Champlain 
Valley, but is not as extensive in area 
as either the Vergennes or the Addi- 
son group. ~The Mohawk group is 
particularly characteristic of the is- 
lands of Lake Champlain and is 
derived from glaciated calcareous 
shales. The soils are loams, either 
shale, silt, or stony. They produce 
satisfactory yields of oats, barley, 
alfalfa, silage corn, and beans. 

Combined, the Addison and the 
Mohawk groups constitute roughly 
about 7 per cent of the area of the 
state and occur almost entirely in 
the Champlain Valley. Theyare the 
most fully utilized soils of the state 
and are considered the most valuable 
farm The Vergennes group 
constitutes about 5 per cent of the 
area of the state and occurs almost 
entirely within the same_ valley. 
Thus, about 12 per cent of the area 
of the state is comprised of these 
three important soils groups of the 
Champlain Valley which are excellent 
for the production of cultivated crops 
such as silage corn, alfalfa, oats, and 
barley in conjunction with grass. 


(srasses, 


soil 


soils. 


To these fine soils and the favorable 
topography of the valley may be 
ascribed the outstanding importance 
of this region in the production of 
dairy products. 

The second most important agri- 
cultural region is the northern part 
of the Central Plateau. The most 
extensive soil groups of this region 
are the Worthington, the Calais, the 
Blandford, and the Woodbridge. 
The Worthington and the Calais soil 
groups are found east of the Green 
Mountains in the north-central pla- 
teau region. Both are derived from 
limestone, but have not the cal- 
careous content of the Champlain 
Valley soils. The texture of the 
Worthington group ranges from fine 
sandy loam to stony loam and the 
surface soils are darker in color than 
those of the Calais group. The loam 
is suited to grass and cultivated 
crops, but does not equal the Calais 
group for grass production. The 
stony loam can be utilized success- 
fully for pasture. 

The Calais group, constituted pri- 
marily of loams and derived from 
limestone, is also less calcareous than 
the Champlain Valley groups. Al- 
though this group is_ particularly 
favorable for the production of grass, 
other crops are successfully 
grown. The Calais and Worthing- 
ton groups are found in regions 
possessing a more uneven topography 
than the Champlain Valley and are 
less favorably adapted to the pro- 
duction of both grass and cultivated 
crops. Although these soils are more 
stony in character than those of the 
Champlain Valley, they are among 
the less stony soils of the state. 
They have a large area in grass and 
rank next to the Champlain Valley 
in the acreage devoted to cultivated 
crops. 


also 
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The Woodbridge and Blandford 
soil groups are two other important 
soil groups of the north-central pla- 
teau region. The Woodbridge group 
is found west of the Green Mountains 
at the base of hills and along the 
lower slopes. ‘The soils of this group 
are derived from non-calcareous ma- 
terials and range in 
loam to stony loam. 


texture from 
They are char- 
acterized by a compact substratum, 
but if the proper elevation exists, 
natural drainage occurs. The Wood- 
bridge soil group is utilized exten- 
sively for grass, both mowing and 
pasture. The Blandford group is 
found on the smooth portions of the 
north-central plateau, on both sides 
of the Green Mountains. 
is not derived 
terials. The soil is young and not 
leached of its mineral plant food and 
the texture varies from loam to 
stony loam, the latter, however, 
being very limited in extent. The 
structure is such that it is easily 
handled and is very productive when 
utilized for grass. Agriculturally, 
the Woodbridge and the Blandford 
soil groups do not rank as high as do 
the Worthington and the Calais 
groups, because of their non-cal- 
careous content and the existence of 
more stone. 


This group 
from calcareous ma- 


The scattered soil groups favora- 
ble for profitable agriculture are the 
Pittsfield group in the southwestern 
section of the state; the Colrain group 
in the eastern hill section; the Merri- 
mac group characteristic of the ter- 
race regions found along the larger 
streams such as the Connecticut, the 
Winooski, and the Lamoille rivers; 
and the Ondawa group which in- 
cludes the bottom-land or overflow 
soils of the river valleys. 

The Merrimac group, found on the 
terraces, has an excellent texture and 


a substratum of gravel and sand 
which furnishes ample drainage. 
These soils are particularly adapted 
to such crops as potatoes, vegetables, 
and tobacco, but a wide variety of 
other crops are also grown. Land 
possessing Merrimac soils is sold at 
the highest acreage prices in the 


state. The bottom-land or overflow 
soils are included in the Ondawa 
group. Fine sandy loam is the char- 


acteristic texture. The soils’ of 
darker color in this group are pro- 
ductive if used for hay, vegetables, 
and corn. In general, however, the 
group is only fairly productive. 
Lands possessing this type of soils 
are no longer as valuable as they 
were in former years, due to the 
damages done by the flood. 

The Colrain soils of the eastern 
hills are brown, fine sandy loams 
with a certain amount of stone. 
They are derived from schist and 
impure limestone. The limestone 
content contributes to the successful 
agriculture supported by this soil 
group which affords excellent pasture 
and satisfactory yields of timothy, 
clover, and apples. 

The Pittsfield group of soils, char- 
acteristic of the Southwest Valley, 
are derived from limestone till and 
contain little stone. The structure 
is excellent and the soil is very 
productive when used for hay, oats, 
buckwheat, and apples. This soil 
constitutes good farm land, but the 
limited area prevents it from being 
the most important soil group in the 
state. 

A most important point to be 
emphasized in ‘a discussion of the 
soils of Vermont is that about 40 
per cent of the area of the state may 


rough stony group and as the stony 
types of the Berkshire, Becket, Her- 
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mon, and Hollis groups. These soil 
groups are found in the mountainous 
sections of the state, namely, the 
Green Mountains, the Taconic 
Mountains, and the Essex County 
Mountains. The rough stony soil, 
which covers about 20 per cent of the 
area of the state, is almost entirely in 
forest and of little agricultural value. 
The Berkshire, Becket, Hermon, and 
Hollis groups, characterized as stony 
types, also constitute about 20 per 
cent of the area of the state and are 
mostly in latter 


forest. The will 


Late! 


HY 


FIGURE 9 
homesteads, so far as social life is concerned, but about the farms the winter 


Winter in Vermont 


days fully. (Courtesy of W. H. Crockett 
offer possibilities for agriculture only 
upon increase in the de- 
mand for pasture land. 


a decided 


POPULATION 


The people of Vermont are pri- 
marily of British stock; it is only in 
recent years that there has been a 
gradual inflow of French-Canadians 


and smaller groups of other na- 
tionalities. The assimilation of this 
influx has on the whole been both 


rapid and thorough, due to its slow 
rate the small 
immigrants. Vermont 
the most homogeneous state in the 


and to number. of 


is no doubt 


is almost a season of human hibernation for many 


country; of the entire population, 
which numbers about 360,000 people, 
87 per cent are native born and 72 
per cent natives of the state. 
The exodus of people from the farms 
to the has been very pro- 
nounced; in 1850, 2 per cent of the 
population lived in towns of more 
than 4,000 inhabitants, today this 
figure is 39 
large 


are 


towns 


per cent. Relatively 
numbers have migrated to 
other parts of the country so that 
throughout the last eighty or hun- 
dred years approximately 40 per cent 





of the rural 


‘“chores"’ occupy the 


of native-born Vermonters have been 
living in other states than their own. 
No appreciable immigration has com- 
pensated for this constant loss; con 
sequently, for more than a century, 
the immigrants to 
native born has remained about the 
same. 


proportion of 


The people of Vermont are known 
for their and have 
shown resistance to change; 


conservatism 
great 
they still cling tenaciously to the old 
town system of government and 
their dependableness for voting the 
Republican — ticket 
tradition. ‘The natural environment 


has become a 
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has favored the development of ag- 
riculture and this industry has re- 
mained the primary economic 
pursuit, although the emphasis within 
the industry itself has shifted with 
the changes occurring in economic 
activities throughout the country at 
large. 


AGRICULTURE IN THE PAS1 

During 

tablished 
general 


the first century of es- 
agriculture in Vermont, 
farming was predominant. 
Cereals and livestock were the chief 
products until about forty years ago 
when specialized farming in the form 
of dairying came into evidence. Due 
to the competition offered by western 
New York, the production of grain 
as a cash crop had become unprofita- 
ble as early as 1820, and naturally 
decreased from that time on as the 
Krie Canal and later the railroads 
brought the products of the interior 


of the continent to the densely 
populated regions of the East. Over 
a considerable period of time the 


raising of livestock occupied a posi- 
tion of importance in various sections 
of the state; the Champlain Valley 
became famous for its pure-bred 
Merino sheep and the eastern and 
central sections of the state became 
prominent producing areas of beef 
cattle and horses. 
The Merino 
brought to 


sheep were _ first 
Vermont around 1800 
and, as in England during the early 
period of sheep raising, they were at 
first for wool 
mutton or livestock sales. 
careful 

Vermont 


than for 
Through 
the 
widely 
known and were shipped to all parts 
of the world. 


kept more 


selection in breeding 
Merinos became 
Rams were reported 
to have sold for $10,000 and twelve 
taken to the International 
Exposition in Hamburg in 1863, sold 


sheep 


for S500. 
haps 


In 1840 there were per- 
one and two-thirds million 
sheep in Vermont, in 1880 barely half 
a million, and in 1930 only forty-one 
thousand. stock 
prevented wool 
from proportionately ; in 
1840 the production amounted to 
about 3,700,000 pounds, and in 1930 
the total was 270,000 pounds. The 
exportation of sheep from Vermont 
seems to have reached its peak in 


Improvement in 
the production of 
declining 


1880 when 77 carloads were shipped 
from Middlebury alone. Before the 
World War shipments went to Aus 
tralia, South Africa, South America, 
and other sheep-raising sections of 
the world. In the export trade 
special emphasis was placed upon 
high grade and purity of breed. In 
recent years, however, coarse wool 
sheep have been acquired and nearly 
every breed is now represented in the 
flocks that remain. 

Beef cattle sold in large 
numbers by the farmers of Vermont 
during the first half of the nineteenth 
century, herds being driven to Bos- 
ton, New York, and Philadelphia. 
The construction of the railroads in 
the Middle West had a great in- 
fluence not only upon this region, but 


were 


also upon the older sections of the 
country. After the fifties and sixties 
the railroads enabled the farmers of 
the Middle West to their 
livestock and grain in the eastern 
markets at prices that could not be 
met by the Vermont farmer. As a 
result the latter was hard pressed and 
had to discontinue the fattening of 
beef cattle; even the sheep began to 
But the situa- 
tion had a redeeming feature. The 
industrial population of the East 
increased very rapidly and eastern 
markets began to absorb increasing 
quantities of butter and cheese. At 


place 


decrease in number. 
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FiGurE 10 
dominance of the forest in areal distribution 
Census, 1930.) 


first both these products were made 
in Vermont, but with the lapse of 
time cheese production was grad 
ually given up and_ butter-making 
became more and more important. 
the be 
industry of 


This development marked 
ginning of the dairy 
Vermont which showed a steady gain 
during the second half of the last 
century. This 
First, there 


vain was two-fold. 


was an increase of &5 
per cent in the number of cows in the 
state; secondly, there was a marked 
improvement in the breed of cattle 
so that the yield per cow reached a 
very much higher figure than in any 
kor the 
comparison, it is interesting to note 
that 
the same period, New York showed a 


previous period. sake of 


in the number of cows during 


gain of 61 per cent and Connecticut 
42 per cent. The fact should not be 
however, that due to the 
influences of the Middle West the 


gain for the entire country was about 


overlooked 


twice as large as that for Vermont. 

In 1900, the 
which the larger eastern cities take 
their milk was 


when radius within 


extended to include 


1930 


(SEOGRAPHY 


LAND UTILIZATION 
AREA OF STATE 


SN 
FARM LAND 


a 


An interesting graphic representation of land utilization in Vermont, showing the 
and of pasture land on the farms 


(Based on U.S 


parts of Vermont, a new cra began 
for the dairy industry of the state, 
because sweet cream and fluid milk 
vive greater returns to the producer 
than butter. Since then the 
milk sheds of both Boston and New 
York 
include all of Vermont and parts of 
(Canada. 


does 


have been extended so as to 
Another impetus was given 
to the industry in 1916, when the 
Interstate 


(Commerce Commission 


passed favorably upon a petition for 


lower freight rates on milk from 
points in Vermont to Boston. As a 
result of these factors, the total 


deliveries of milk and cream to dairy 
plants increased very rapidly. lex 
pressed in milk equivalents on a 3.7 
per cent basis, there was an increase 
691 
1917 to about 1,056 million pounds 
in 1927. 


a marked change in the disposition of 


from about million pounds in 


‘This period also witnessed 


the product, as shown by the follow 
ing figures: 


aol tipi 
1917 1927 
Mil > j 
( ream 9 $7 
Mutter 4M i4 
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Fluid milk is becoming increasingly 
important as a product of the Ver 
mont dairy industry and it may be 
expected that cach year will show a 
noticeable gain in fluid milk ship 
ments. 


UTILIZATION OF MILK EQguival 


Total Pound 


4.7 Per Cent Milk 

Year /-quivalent is Milk 
Thousand Phousand 

1917 690, B48 153,495 
1920 465,990 249,196 
1924 988 466 $27,547 
1926 1,030,344 115,947 
1929 914,458 474,299 

* Vermont Commission on Country Lite 


LAND UTILIZATION 


Vermont may be divided into four 
fairly distinct agricultural sections, 
as already mentioned in the discus 
sion of the The the 


Champlain extending from 


soils. first is 
Valley 
Rutland County through 
Addison, Chittenden, Grand Isle, and 


part of lkranklin counties, 


northern 


‘This area 
takes in the larger part of the most 
nearly level land of the state and ts 
especially adapted to dairying. ‘The 
second section comprises the plateau 
areas of eastern Franklin and Orleans 
counties which are more rolling than 
the ¢ ‘hamplain Valley. The soils of 
these areas have a structure superior 
to those of the ¢ ‘hamplain region but 
they contain on the whole more stone. 
This section is characterized by a 
well-developed industry. 
The third section includes the rivet 


farming 


valleys in the eastern and the central 
parts of the state. In this area are 
found some of Vermont's best dairy 
farms, although many of them lack 
sufficient acreage of pasture lands. 
The fourth section is the hilly Green 
Mountain area where roughness and 
the 


‘This 


inaccessibility have prevented 


development of agriculture. 


area POSsesses possibilities for recrea 


unds 


tional purposes and = for future 
forests. 
On the basis of the number of 


farms, land in farms, and areas of 
improved land, Vermont appears to 


have been at its height in 1880. 
ENTS IN VERMONT PLANTS * 
Pound Pound 
hipped Made Into Manufactured 
ls Cream Butter Otherwise 
Phousands) (Thousands) (Thousands) 
197,644 643,084 76,726 
244,451 401,478 81,965 
$44,493 272,994 54,432 
491,439 152,060 70,388 
$10,498 94,159 36,482 
Since that date there has been a 
: ) 
gradual decline and by 1930 the 


figures had dropped far below those 
of 1850. ‘The decline is shown by 
the following: 


Vumber of \ll Land In Improved Land 


Year Farm Farms In Acres im Acres 
1850 29,763 4,125,822 2,601,409 
1KKO $5,552 1,882,588 4,286,461 
1910 42,709 4,663,577 1,634,965 
19340 24,898 3,496,097 1,128,917 
CHANGES IN FARM AREA BY COUNTIES * 
Land in Farm Decrease Per Cent 
Count 1000 1030 
(Acres) (Acres) \cres) 

Franklin 461,000 461,000 
Csrand Lal 17,000 46,000 1,000 , 
Chittenden 91.000 277,500 14,000 5 
Orlean 485,000 460,000 25,000 ] 
Lamoille 20,000 100,000 20,000 10 
\ddison 104,000 455,000 49,000 12 
Caledonia 449,000 $01,000 48,000 14 
Rutland 158,000 182,000 76,000 17 
(orange 176,000 $51,000 45,000 18 
Washington 478.000 404,000 74,000 19 
Windsor 544,000 100,000 148,000 27 
| ox 159,000 115,000 14,000 28 
Windham 179,000 8? OOO 147,000 45 
Kennington 79 000 162,000 117,000 il 


*Vermont Commission on Country Life 


The number of farms decreased 14 
per cent during the decade between 
1920 and 1930. 


for the whole of 


Since the decrease 
New England was 
19.7 per. cent, Vermont fared better 
in this than did 
states in the region. — In 


the other 
1920, 72.6 
per cent of the total land area was in 
farms, in 1930 only 66.7 per cent. 


‘The acreage of farm land used for the 


respect 
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production of crops decreased while 
pasture and wood lands increased. 
But these changes did not mean 
diminished returns; on the contrary, 
the total gross income increased from 
year to year, not only because of 
higher prices but more so, because of 
gains in production. 

At present there are on the average 
96 acres of clear land per farm; of 
this 84 per cent are hay and pasture 
lands. If one deducts this area and 
that occupied by farm buildings and 
yards, there remain for other crops 





FIGURE 11. 
important part in the farm economy. 
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former pasture areas 
become wood lands. 


have in places 
The number of 
farms dropped from 32,709 in 1910 
to 24,898 in 1930, but the decline has 
of course not been uniform through- 
out the state. The three southern 
counties, Windham, Windsor, and 
sennington, and Essex county in the 
northeast, the largest per- 
centage of land that has passed into 
non-farm uses during the last thirty 
years. The largest percentage of 
land retained for farm uses is shown 
by the five northern counties, Grand 


show 


tS eh hana mame 


Pa amen ety i! 


A Champlain Valley vista of widespread level farmlands, where cereal crops play an 
Fertile valley cropland, grassy hillside pasture, and shadowy 


mountain woodland comipose a landscape almost idyllic and make of Vermont a most pleasant place 


to live. (Courtesy of W. H. Crockett.) 

perhaps less than 16 acres per farm 
or less than one-sixth of the total 
cleared area. In only ten towns does 
the small grain acreage reach an 
average of 10 acres and there are 
towns where the average is less than 
Only in limited areas does 
the small grain acreage average 10 
per cent of the arable land. ‘The 
Census Reports show a gradual down- 
ward trend in the total acreage of 
lands. Some lands formerly 
cultivated for crops have been al- 
lowed to become pasture lands and 


one acre. 


crop 


Isle, Franklin, Chittenden, Lamoille, 
and Orleans. Franklin county is the 
only one not showing a decrease. 
But the abandoning of a farm does 
not always mean that all the land of 
that farm passes out of farm 
While the marginal land is 
turned into pastures and the pastures 
into wood lands, the most fertile 
fields are usually either bought or 
rented by another farmer and_ the 
cultivation of that part is 
tinued. This fact explains the in- 
crease in the average size of farms 


use. 


crop 


con- 
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from 145.7 
in 1930. 


acres in 1920 to 156.5 


FARMS AND USE oF FARM LAND IN VERMONT * 


1910 1920 1930 
Number of Farms 32,709 29,075 24,898 
Acreage in Farm Land 4,663,577 4,235,811 3,896,097 
Acres of Corn tor Grain $2,887 T 21,186 5,712 
Acres of Corn for Silage 49,872 44,472 
Acres of Potatoes 26,859 24,182 13,874 
Acres of Oats Threshed 71,510 83,097 33,127 
Acres of Barley Threshed 10,586 8,594 3,239 
Acres of Hay Cut 975,177 926,366 918,946 


* Vermont Commission on Country Life. 
t Probably includes some corn for silage 


Intensified dairying makes it neces- 
sary for the farmer to place greater 
emphasis upon the growing of hay 
and other roughage which are ex- 
pensive to transport because of their 
bulk. As a consequence, the Ver- 
mont farmer found it advan- 
tageous to cease cultivating much of 
the rough and stony land, to allow it 
to turn into pastures and to purchase 
what he needs in the form of grain 
feed. As dairying more 
intensive, it will be necessary for him 
to concentrate upon the production 
of only the very best cattle feed for 


has 


becomes 


which the more fertile and more 
nearly level land is best suited. 
The hilly, infertile pasture lands 


will, therefore, in time revert to the 
forests from which they were origi- 
nally converted; in fact, this process 
has already been in operation for 
several decades. 

A recent survey of 162 representa- 
tive farms in 13 hill there 
are in all about 100 such towns, 
situated fairly high up on the slopes 
of the Mountains — brought 
out that the average income, above 


towns 


(sreen 


the expense of operation and the 
living that could be secured off the 
farm, was $598 per year. Although 
in the United States there are other 
sub-marginal areas where the average 
income is less than the above amount, 
the fact that the Vermont farmer 
demands a fairly high standard of 
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FiGuRE 12.—Part of the “Hay and 
Region,”’ Vermont produces much milk for 
metropolitan centers of the East. Fertile crop 
lands produce most of the grain, forage, and 
ensilage needed for winter stall feeding, and 
grassy hillside woodlands of high carrying capac 
ity furnish nourishing pasturage throughout the 
open season. (Courtesy of W. H. Crockett.) 


Pasture 


living aggravates the situation. ‘The 
farmer on the Vermont hill town 
farm endeavors to secure a supple- 
mentary income by working on road 
construction, in the forests, or in the 
few lumber mills that still are going 
concerns in this region. If the in- 
come derived in this or similar 
manner is insufficient, he may be 
able to increase the mortgage on his 
farm or receive a little aid from some 
of his children who have ‘made 
good”"’ in the city. It is true that 
this description applies to a decreas- 
ing number of hill town farmers only, 
but the hill town region affords a real 
agricultural problem at the present 
time, the partial solution of which 
may be found in the taking over by 
the state of the submarginal land for 
Of the total area of 
about 344,000 acres of land in 1,375 
farms, 75 per cent are already in 
and the trend points de- 
cidedly toward intensified reforesta- 
tion. In the forest regions farming 
is relatively insignificant and will 
become more so if the state’s refor- 


forest purposes. 


forests, 


estation program is followed. 
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DAIRYING 


Vermont has been the _ leading 
dairy state in New England since 
1850 and has now the largest per 
capita output of dairy products of 
any state in the Union. There are 
more cows in Vermont than in 
Maine, New Hampshire, and Rhode 
Island combined. Of the 719,000 
cows and heifers reported for New 
England in 1930, 286,000 were in 
Vermont. Within the state itself 
the cow density is greatest in the 
Champlain Valley and the North 
Central Upland where the dairy 
industry is especially favored by a 
happy combination of 
and moderate relief. 

The total number of all cattle in 
the state has decreased during the 
last twenty years, but the number of 
dairy cows has increased markedly. 


fertile soil 


The following figures show the 
changes that have taken place. 
NUMBER OF FARM ANIMALS IN VERMONT * 
1910 1920 1930 

All cattle 430,314 435,480 405,330 
Dairy cows 222,838 298,122 251,940T 
Horses and mules 81,210 77,832 52,666 
Swine 94,821 72,761 20,389 
Sheep ¢ 118,551 62,756 41,000 
Chickens 911,730 799,797 749,203 

* United States Census Report, 1930. 

t Vermont Commission on Country Life. 


It is interesting to note that the 
state’s bovine population has for a 
long time outnumbered its human 
population; there were more than 
400,000 cattle and about 359,000 
people in Vermont in 1930. As indi- 
cated by the table showing the dis- 
tribution of the cows, the largest 
number per acre is found in the 
counties of Orleans, Franklin, La- 
moille, and Caledonia, all located in 
the northern part of the state. Rut- 
land County in the south central part 
of the state ranks next. Addison 
and Grand Isle counties, both in the 


Champlain Valley and_ especially 
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FiGuRE 13.—The distribution of the dairy 
cattle in Vermont is well represented in this map. 
The concentration in the Champlain Valley is 
obvious. (Data from U. S. Census, 1930.) 


adapted to dairying, are as yet rela- 
tively undeveloped. Addison has 
been handicapped by a late start in 
dairying. Eighty or ninety years 
ago this county was the center of the 
once famous sheep and horse breeding 


DISTRIBUTION OF COWS IN VERMONT * 


January 1, 1930 


Total Number Cows Per Cows Per 100 
Counties of Milch Cows Farm Crop Acre 
Franklin. 34,274 14.9 aie 
Rutland 28,685 13.3 25.0 
Orleans 28,402 Oe 27.8 
Chittenden 24,226 13.1 24.6 
Addison 23,805 11.8 17.1 
Caledonia 20,193 9.7 25.6 
Washington 19,030 8.7 23.8 
Windsor 17,793 6.8 18.6 
Orange 16,920 7.4 19.1 
Lamoille 13,701 9.6 25.7 
Windham 9,826 5.6 15.6 
Bennington 6,865 7.2 15.1 
Essex 5,216 9.1 20.2 
Grand Isle 3,544 8.1 15.7 
Total and average 251,940 10.1 fy a 


* Vermont Commission on Country Life. 
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the state. When this 
industry dwindled to insignificance, 
the farmers continued to grow hay 
because the heavy soils make excel- 
lent grass lands. For years hay was 
produced and sold as such, but the 
market for hay gradually disappeared 
and dairying began to receive more 
attention. In Grand Isle County 
orcharding and bean growing have 
been and still are fairly important, 
but dairying is gaining ground and 
when the farmers of these two coun- 
ties focus in earnest their attention on 
dairying, the favorable factor 
may be expected to ensure very 
satisfactory results. 


industry of 


soil 


Most dairy states of importance 
do not raise replacements for their 
stocks. Vermont, however, gener- 
ally not only raises its own stock but 
often has a surplus to sell. In con- 
sequence the production of milk is 
not the sole aim and the average 
milk production per cow is relatively 
low. The fact that the Vermont 
farmers feed grain than the 
farmers of other dairy states may be 
partly responsible for the lower pro- 
duction per cow in Vermont. In 
1925, according to the United States 
Census, New Jersey cows averaged 
5,600 pounds per year, Massachu- 
setts cows 5,280, and Vermont cows 
4,100 pounds. 
pronounced at 


less 


The difference is less 

the present time. 
The average production per cow in 
the Vermont Dairy Herd Improve- 
ment Association, which, of course, 
is higher than that of the state at 
large, increased from 5,120 pounds 
in 1910 to 6,450 pounds in 1930. 
Through the dissemination to the 
farmer of information pertaining to 
the feeding and the breeding of cat- 
tle, continued efforts are being made 
to raise the production of all cows in 
the state. 





@ Represents point handing over 7 million pounds 
O Represents pont handling less than 7 million pounds 
( im mth or 3.7 par cont buttertar mitt equnolent ) 


FiGuRE 14.—The relative importance of the 
dairy industry of Vermont as compared with 
New Hampshire is adequately brought out by 
this map of the milk shipping stations in Vermont 
and New Hampshire. (From U. S. Dept. of 
Agric. Circular No. 16, October, 1927.) 


Dairy products—fluid milk, sweet 
cream, and surplus dairy cattle—con- 
stitute 65 per cent of Vermont’s total 
income. On many farms 90 per cent 
of the total income is derived from 
the of dairy products. The 
butter and factories of a 
generation ago are giving way to 
the milk plants of today. About 
three hundred such plants are found 
throughout the state, although a 
proportionately greater number is 
located in the northern counties 
where dairying is most highly de- 
veloped. Instead of cream _ being 
brought in once or twice a week by 
horse and buggy as in the past, fluid 
milk is now trucked daily over im- 
proved roads twenty or more miles 
to the plant. In the past a few car- 
loads of butter were shipped each 


sale 


cheese 
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New England milk and cream traffic by railroads in September, 1925, showing the 


supply that comes to Boston and other New England cities from Vermont, New Hampshire, and Maine 


(From U.S. Dept. 


of Agric. Circular No. 16, Octobe 


week; at present 65 or more cars of 
milk are daily sent to the larger 
population centers of the East, par- 
ticularly and New York. 
Vermont furnishes about two-thirds 
of the total milk supply of Metro 
politan received by rail. 
About 60 per cent of the milk handled 
by the dairy plants is shipped as 
fluid milk; the remaining 40 per cent 
becomes so-called surplus milk which 
must 


Boston 


Boston 


be marketed as table cream, 


ice cream, and other milk products. 
Since the price for fluid milk often 


or, 1927.) 


averages very nearly double that 
which the surplus milk fetches, the 
disposal of the milk in fluid form is 
highly desirable. In order to obtain 


the most satisfactory prices for the 


product, a well-organized plan of 
marketing is essential and in this 
respect there seems to be room for 


considerable improvement among the 
farmers of Vermont. 
HAY AND FORAGE CROPS 


constitute the 
most important crops in Vermont; 


Hay and forage 
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FIGURE 16..-Combined shipments by rail of 
milk and cream to Boston. Vermont is steadily 
increasing its proportion supplied to Boston, 
while other states are gradually decreasing theirs, 
or at best, barely sustaining it. (From U. S. 
Dept. of Agric. Circular No. 16, October, 1927.) 


generally close to a million acres are 
occupied by hay crops alone. In 
1930 the figure was somewhat below 
the average, tame hay being grown 
on 906,000 acres and wild hay on 
13,000 acres. The production was 
about a million and a half short tons 
of tame hay and twelve thousand 
wild hay. Although the 
combined acreage of hay and silage 


tons of 


corn have actually decreased during 
the last fifty years, the yields of hay 
and have 
Cent. 


forage increased 60° per 
There are still, however, ex 
tensive hay and pasture areas which 
give relatively 


low and a 


The pro 


yields 
product of poor quality. 
nounced increases in the acreages of 
legumes indicate that attempts are 
being made to rectify this condition. 


The 


from 3,692 acres in 


increased 
1900 to 14,582 


acreage of clover 


acres in 1930, and that of alfalfa 
from 38 acres in 1900 to 6,805 acres 
in 1930. The average 
farmer is inclined to 
pastures of 


Vermont 
the 
slight importance as 
compared with the meadows, with 
the result that the former are neg- 
lected and are in a poor condition for 
the production of feed. Vermont's rel- 
ative position as a hay-making state 
may be seen from the following table: 


consider 


\CREAGE AND PRODUCTION OF TAME Hay IN 1930 * 

Yield Per Production 

lcreage in lore in in 1,000 

State 1,000 Acre Short Tons Short Ton 
Vermont 906 1.62 1,465 
New Hampshire 382 1.35 522 
Maine 1,038 1.22 1,262 
Massachusetts 392 1.40 549 


* Yearbook of United States Department of Agriculture, 
1931 


OTHER CROPS 

The corn raised in Vermont is used 
primarily for silage and forage pur- 
poses. In 1920 there were 21,186 
acres of corn for grain; in 1930 this 
figure had dropped to only 5,712 
acres, or about one-ninth of the total 
area in grain. The acreage of 
threshed oats and barley decreased 
from 43 per cent in 1910 to 31 per 
cent in 1930. The greater part of 
the acreage no longer used for the 
raising of grain is now occupied by 
hay crops and the dairy farmer of 
Vermont is buying increasing quanti- 
ties of grain produced in the Grain 
Belt. Although the grain crops as 
such are unimportant, the yield per 
acre is by no means low when com- 
pared with that of other states and 
of the country as a whole. The fol 
lowing data of the most important 
grain crops are for the year 1930. 


Yretp Per AckRE IN BUSHELS * 

late Corn Oat Buckwheat Barley 
Vermont 43.0 39.0 20.0 10.0 
Maine 2.0 41.0 23.0 44.0 
New Hampshire 8.0 44.0 
Massachusett 16 0 38.0 
North Atlantic 7.0 39.7 14.8 41.4 
United State 10.6 33.7 13.7 26.2 


* Yearbook of United States Dep: 
1931 


irtment of Agriculture, 
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Some potatoes are grown in Ver- 
mont, but nowhere has the crop 
assumed a position of major impor- 
tance. Perhaps a 


score or more 
farmers make potatoes the chief 
source of their farm income. The 


greater part of the production is 
consumed on the respective farms, 
and Vermont cities and towns often 


receive their supply from  out-of- 
state sources. While the acreage 
decreased during the last twenty 


FIGURE 17. 
use. 
adjustment of farm activities. 


years, the average yield per acre 
increased markedly. In 1930 the 
yield was 200 bushels per acre as 
compared with 215 bushels in New 
Hampshire and 200 bushels in Massa- 
chusetts. Maine with 240 and Idaho 
with 214 bushels were the only other 
states that had a yield of more than 
200 bushels acre. In recent 
years certified seed growing has been 


per 


pursued on a commercial scale and 
there to be possibilities for 
further development in this phase of 


seem 


the industry. The most important 
production areas of certified seed are 
found in the counties of 
Franklin, Washington, Orange, 
Windsor, and Windham. The 
greater part of the output is shipped 
to New Jersey and Long Island, New 
York. 

During the last six or seven years 
some truck farming has been carried 
on in the On the average 
2,370 acres have been occupied yearly, 


Orleans, 


state. 





Logging and lumbering still hold a place in the program of farm industry and land 
A combmation of silviculture wéth agriculture, as in Scandinavia, would seem to be a final 
(Courtesy of W. H. Crockett.) 


$100,000 
produce each year. 


yielding about worth of 

Although there were more apple 
trees in Vermont thirty or forty 
years ago than there are today, com- 
mercial orchards are relatively late 
developments. At the present time 
commercial orchards of five or more 
acres occupy about 5,000 acres with 
about 325,000 About an 
equal number of trees are found in 
home orchards throughout the state. 
live-sixths of the orchards, from the 


trees. 
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point of view of both orchards and 
trees, are located in Windham and 
Bennington counties in the southern 
part, and in Rutland, Addison, and 
Grand Isle counties in 
part of the state. 


the western 
In 1928, 35 per 
cent of the trees in the orchards were 
less than nine years old, or at an age 
when most trees begin to yield. The 
McIntosh is the leading commercial 


especially in Addison county. In 
1930 there were 52,153 horses and 
513 mules in the state. 

The keeping of poultry has never 
assumed any real importance on the 
farms of Vermont. It is generally a 
side-line activity and only in isolated 
cases does poultry provide an appre- 
ciable source of cash income to the 
farmer. 





FIGURE 18. 
spring, when the sap starts to flow in the maples, the farmer's harvest begins, an important feature in 


his cash income. (Courtesy of W. H. Crockett.) 
variety and constitutes 42 per cent 
of the plantings in the state. 


FARM ANIMALS 


The importance of dairy cattle has 
already been indicated. Cattle for 
beef are not raised nowadays, but 
replacement stock is shipped to the 
neighboring states. During the first 
period of the nineteenth century, 
swine were kept in rather large num- 
bers, but since 1840 there has been a 
steady decline. In 1910 there were 
95,000 swine in the state, in 1930 
only 20,000. At one time mule colts 
were raised for the West Indian 
sugar trade. Horses were also raised 
for sale up to about 1860, the Ver- 
mont the 
“ Morgan breeding 
played a very important r6le in farm- 


horse being known as 


horse.”’ Llorse 


ing in several sections of the state, 


Vermont has long been famous for its maple syrup and its maple sugar. 


In early 


MAPLE SYRUP AND SUGAR 


Of the total amount of maple syrup 
and sugar produced in this country, 


more than one-third comes from 
Vermont. Although maple _ trees 
grow over practically the entire 


United States and in 
the provinces of Ontario and Quebec 
in Canada, the industry has assumed 
its greatest importance in the region 
comprising the state of Vermont, the 
upper part of the state of New York, 
and the province of Quebec. In 
Vermont approximately one-third of 
the 29,000 farmers make 
maple syrup and sugar. ‘The making 
of these products ts, of course, a side- 
line, which, nevertheless, is important 
enough to yield a very significant 
cash crop, especially in regions where 
farming is pursued on marginal land. 


northeastern 


state's 
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There are farms on which half or 
more of the total gross receipts have 
been derived from the sales of maple 
products, the average being 19 per 
cent. On the typical farm the maple 
crop brings in about one-eighth of the 
total income. The average yearly 
gross income from maple products in 
the state has been estimated at ap- 
proximately $2,000,000. 


SELECTED DATA ON THE 


Trees 
Tapped 
State Number 

Vermont 

1929... ‘ j 5,665,000 

Es 0's 5,722,000 

5-yr. av. 5,558,000 
Maine 

1929... 307,000 

1928... 304,000 

5-yr. av. 310,400 
New Hampshire 

1929.. 766,000 

1928 806,000 

5-yr. av.. 802,800 
New York 

Ps 5 ob ‘ 3,647,000 

Ea 3,647,000 

5-yr. av. 3,704,400 
New England 

ae : : Se 7,026,000 

_ aS 7,112,000 

5-yr. av. 6,945,800 
United States 

1929... 14,130,000 

1928 14,388,000 

5-yr. av. 14,444,400 


* Vermont Department of Agriculture Bulletin No. 38. 


The production per tree is in gen- 
eral greatest near the southern border 
of the producing area and least to- 
ward the north, but thisdifference with 
reference to Vermont is more than 
compensated for by the larger num- 
ber of trees and the superior quality 
of the product. There seems to be a 
tendency for maple syrup and sugar 
to possess a stronger flavor the 
further north the product is obtained. 
Vermont and immediately adjoining 
regions seem to be very favorably 
located in this respect, sufficiently 
far north to give the syrup a dis- 
tinctive maple flavor and yet not far 
enough to give it the very strong 
flavor that is characteristic of the 


PRODUCTION OF 


products of the northernmost 
gion. In addition to this feature of 
climate, highly developed methods of 
production have aided in making the 
state renowned for its superior maple 
syrup and sugar. 

The orchards of Vermont are on 
the average more than twice as large 
as those of any other state. Ver- 
mont’s production per square mile of 


re- 


MAPLE SYRUP AND SUGAR * 


Total Production Sugar Sirup 
As Sugar In Pounds Made Made 
Per Tree Total Pounds Gallons 
1.70 9,630,000 966,000 1,083,000 
1.65 9,437,000 1,133,000 1,038,000 
1.93 10,714,400 1,733,600 1,122,600 
1.35 414,000 14,000 50,000 
1.01 307,000 3,000 38,000 
1.51 469,800 18,600 56,400 
2.15 1,647,000 231,000 177,000 
1.70 1,370,000 274,000 137,000 
2.07 1,658,800 260,400 174,800 
1.44 5,255,000 335,000 615,000 
Py 6,293,000 549,000 718,000 
2.29 8,475,000 787,000 961,000 
hve 12,109,000 1,261,000 1,356,000 
1.66 11,784,000 1,544,000 1,280,000 
1.95 13,527,200 2,141,600 1,423,200 
1.59 22,470,000 1,718,000 2,594,000 
1.83 26,373,000 2,317,000 3,007 ,000 
2.12 30,574,600 3,261,000 3,414,200 


land in farms is by far the largest; 
in this respect the production of New 
Hampshire, for example, is only 
about one-fourth of that of Vermont. 
The relative importance of the in- 
dustry in the various states is also 
seen by the fact that in Vermont 
about 36 per cent of the farmers tap 
their trees, in New Hampshire 15 per 
cent, and in New York 13 per cent. 
In no other state is tapping carried 
on by more than 5 per cent of the 
farmers. 

Several varieties of the maple tree 
are found in Vermont, but the sugar, 
or rock, maple (Acer saccharum) is by 
far the best for sugar-making pur- 
poses. The maple is slow of growth 
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FIGURE 19. 


THE PRODUCING AREA 


(Unireo Svares, 1919 — Cannon, 1921) 


Lach DoT REPRESENTS 50,000 TREES TarPto 
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The concentration of the producing area of maple sugar and maple sap in two areas 


in Canada and northern Vermont is clearly indicated by this map. 


and has a long life. Ordinarily few 
maples are suitable for tapping be- 
fore they are forty years old, and the 
yield is greatest when they are about 
twice that age. Maples have been 
cut which must have been more than 
two hundred years old, judging by 


the number of their rings. Some of 


these trees depict, so to speak, the 
history of the maple sugar industry 
from its earliest beginnings down 
to the present time, for they bear 
marks of having been tapped for 
more than a century. The first 
marks are the gashes inflicted by an 
Indian axe, the primitive method; 
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then the marks of the larger holes 
bored by an auger, and later the 
marks showing the gradual reduction 
in the size of the holes made by 
augers and bits. 

The sugar season begins as the 
winter is breaking and ends when 
continuous warm weather arrives. 
In the Vermont region the period 
averages from twenty-eight to thirty- 
two days in length, and falls ordi- 
narily between the middle of March 
and the middle of April. The ideal 
sugar weather is alternate freezing 
and thawing, crisp, cold nights and 
warm, sunny days. ‘The sap will not 
flow in cold weather, nor if the 
weather is steadily warm. A cold, 
raw wind is sometimes sufficient to 
prevent the sap from flowing even 
on a day when the sun is shining. 
It follows, then, that the periods of 
sap flow, or ‘‘runs”’ as they are called, 
are irregular. In an average season 
the sap will run about half the num- 
ber of days, and on these days the 
amount of sap will vary from day to 
day. When the “run” isa good one, 
the farmer is busy and is compelled 
to spend the whole evening and 
sometimes the greater part of the 
night in boiling the day’s yield. 

The tapping of the sap provides in- 
vigorating out-of-door work. About 
four feet from the ground a small hole 
is bored in the tree; if the tree is large 
and vigorous, two or more holes are 
sometimes bored. The hole is an 
inch and a half or two inches deep 
and slanting in such a way that the 
sap can take a downward course as it 
oozes from the cut tissue of the tree. 
A spout with a hook is driven into 
the hole and on the hook a bucket is 
hung. In order to prevent rain 
water from becoming mixed with the 
sap, a cover is often placed over 


the bucket. When it is time for 


the gathering, a team is hitched to 
the gathering sled on which is placed 
a large tub. The team is driven 
through the orchard and the sap in 
the buckets is gathered and poured 
into the tub on the sled. Thereupon 
the sap is brought to the sugar house, 
emptied into the sap container, and 
then boiled in order to eliminate the 
water through evaporation. The 
product thus obtained is maple syrup 
which through further boiling may be 
reduced to sugar. Since the sap con- 
tains 94 or 95 per cent water, the 
boiling of it is a very tedious task. 
On the average the production per 
tree amounts to ten gallons of sap, 
yielding when boiled down about 
one-fourth of a gallon of syrup or two 
pounds of sugar. In a relatively 
small number of orchards, pipe-line 
systems have been installed, but 
since they have proved to be less 
practical than anticipated, they are 
more the exception than the rule. 

The making of maple sugar has 
undergone marked changes during 
the last few decades. Formerly the 
maple sugar that was dark in color 
and strong in flavor was considered 
the best. Today sugar makers strive 
to bring out a product that is of light 
amber color and has a delicate maple 
flavor. In order to facilitate the 
marketing of the products, they are 
graded in the trade on the basis of 
the Federal color standards. 

In the past maple syrup and sugar 
constituted articles of food on the 
farms in limited, rural sections of 
northeastern United States. Today 
the products have a market through- 
out the country. The sugar is find- 
ing an increasing demand as a 
confection and the syrup has a market 
as a flavor in the candy industry, 
the tobacco industry, and elsewhere. 
Considerable quantities are sold ev- 
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ery summer by roadside stands to the 
many tourists that find their way to 
the Green Mountain region. A large 
number of producers carry on a 
rather important mail order business, 
shipping directly to the consumer in 
all parts of the country. Since the 
article is not a bulky one in compari- 
son to its value, this rather unusual 
method of marketing has proved to 
be highly satisfactory. 
ducers have their own 


Many pro- 
‘clientele,”’ 
comprising friends and acquaintances 
who take a certain amount of syrup 
and sugar each year. After these 
regular shipments have been made, 
and after he has set aside what he 
considers sufficient for his own needs, 
the farmer sells the remainder of his 


‘ 


MARKET DISTRIBUTION OF MAPLE SYRUP AND 
Syrup 
Amount: 
Thousand 


Gallons Percentage 
Wholesale .. 64 69 
Retail 25 26 
Home usage 4 5 
Total production 93 100 


* Vermont Agricultural Experiment Station, Bulletin No. 2 


product to the dealer. There are 
many farmers, however, whose entire 
sales are taken by the dealers. At- 
tempts have been made to distribute 
the products through producers’ co- 
operative agencies, but the codpera- 
tive plan of marketing has so far 
proved to be impracticable. It is 
estimated that on the average about 
10 gallons of syrup and 50 pounds of 
sugar are retained by the farmer for 
home use. In 1925 approximately 
83 per cent of the Vermont crop was 
sold from the farm as syrup and 17 
per cent as sugar. Of that sold to 
the dealers, 95 per cent was in the 
form of syrup. 


FORESTS 


Although reliable statistical in- 
formation pertaining to the present 


area of forest lands and existing 
timber supplies are lacking, the total 
area including farm woodlots may be 
estimated at 3,750,000 acres, of 
which 50,000 acres are practically 
inaccessible and therefore of little or 
no commercial significance. There 
are about 300,000 acres of softwood 
and close to 1,500,000 acres of mixed 
hardwoods and_ softwoods. There 
are also several hundred thousand 
acres of abandoned hill farm land 
which has been only partly reforested. 

The lumber industry was more im- 
portant fifty or more years ago than 
it is today. While the general trend 
has been downward, there have been 
periods of high output. The great- 
est production was recorded in 1859 


SUGAR ON 457 REPRESENTATIVE FARMS IN 1925 * 


Sugar Syrup Equivalent 
Amount: Amount: 
Thousand Thousand 
Pounds Percentage Gallons Percentage 
27 19 67 60 
92 65 36 33 
23 16 8 7 
142 100 111 100 


when 901 million board feet were 
produced. Another high figure, 374 
million board feet, was reached in 
1907, but since that year the pro- 
duction has averaged about 150 to 
200 million board feet annually. 

The cutting has on the whole been 
selective, but repeated cullings have 
depleted many areas of the high- 
grade lumber that is needed by the 
state’s woodworking industries, forc- 
ing them either to import what they 
need or to migrate. Another factor 
affecting the rate of forest cutting is 
the town ad valorem property tax 
under which the farmer seldom can 
afford to allow the forests to remain 
standing until maturity. It is a tax 
on growing timber which naturally 
increases from year to year and dis- 
courages the farmer from growing 











40 ECONOMIC GEOGRAPHY 


forests. 


greater utility as forests, particularly 
the land of the abandoned hill farms. 
This policy has already been pursued 
for some time and at present the state 


owns 19 forests with a total area of 


39,000 acres. 


SUMMARY 


forces that have 


economic 


the 
the 


Although 
prompted 
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The importance of cattle and the pasture use of land in Vermont is self-evident from 
Labor distribution in the maple bush in early spring; in crops, hay, potatoes, fruit, and 


MISCELLANEOUS CROPS 


FIGURE 20. 
this map. 


Proposals have been made 
that the state acquire the areas of 
sub-marginal land which would be of 


activitiesa.and the characteristics of the 


Lj UUs Ap 


mized. It precludes easy access to 
coal and other forms of fuel as well 
as to direct shipping facilities for 
manufactured products with the re- 
sult that extractive industries still 
predominate. While the quarrying 
of granite, marble, and slate is an 
economic activity of no small im- 
portance, agriculture is by far the 
most prominent in the state. With 
regard to the agricultural industry 
itself the climate, the topography, 
soil, 
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berries in summer; in the woodlots in winter; and in the dairy industry throughout the year; is in- 


dicated by this graph. 


and the population trends in Ver- 
mont are not readily ascertained, 
geographic and economic factors 
seem to have exerted a dominant 
influence. The location of the state 
away from the main arteries of trans- 
portation, viz., the St. Lawrence 
route and the Mohawk-Hudson route 
between the lake ports and the indus- 
trial cities on the Atlantic seaboard, 
is a factor that should not be mini- 


(Data from Summary Report of Ind. Survey of Vermont.) 


which factors have previously been 
discussed in detail, do not favor the 
raising of grains, but make, on the 
other hand, this region very con- 
ducive to the production of hay and 
forage crops. As a result a signifi- 
cant dairy industry has developed, 
and it is the dairy farm regions that 
justify the use of the term ‘ Agricul- 
tural Vermont.” In these regions 
farming is very progressive and the 
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relative position of dairying as an 
industry is becoming increasingly 
important from year to year. 
Leading up to the present status of 
Vermont farming is the evolution of 
interesting events. Practically ev- 
ery type of farming has been carried 
on at one time or another in the 
state. There were first the wasteful 
clearing of land by the early settlers 
and their subsistence farming. Grad- 
ually wheat became a cash crop, but 
when new and _ better land was 
brought under cultivation in the 
Middle West, the Vermont farmer 
could not compete as a grain grower. 
Then came a period during which 
emphasis was placed upon the breed- 
ing of fancy horses and Merino sheep. 
This was a period of prosperity; the 
sheep industry in particular enabled 
many farmers to accumulate con- 
siderable wealth. After the Civil 
War anew era began. The tariff on 
wool was reduced and foreign wool 
drove out the New England product 
in the market, presumably because of 
lower production costs in the foreign 
sheep-raising areas. In addition the 
competition of other sections of this 
country made its influence felt. Cat- 
tle were also raised for beef in con- 
siderable numbers; but when cattle 
raising along with its prerequisite, 
grain production, became the focal 
point in the agriculture of the Middle 
West, stimulated no doubt by the 
flourishing meat packing business of 
Chicago, the Vermont farmer was 
eliminated in the ensuing competition. 
These factors, together with the 
extended markets for cheese, butter, 
and cream in the East, inaugurated 
and accelerated the development 
of the dairy industry, the present 
phase of farming in Vermont. Even 
dairying itself has undergone marked 
changes in the course of a few dec- 


past. 


ades. At first the major product 
was cheese, made both on the farms 
and in factories throughout the state. 
When butter-making gained in im- 
portance, Vermont became one of 
the chief butter-producing states of 





FIGURE 21. 
and picturesque. 
carried many of these lovely covered bridges 
away, a number still remain to grace the country 
highways, relics of a peaceful day now nearly 


Rural Vermont is still pristine 
Though the recent great flood 


(Courtesy of Miss E. Wiss.) 


the country. Next followed the 
shipping of cream and finally, when 
the Boston milk shed was extended to 
include Vermont, the shipping of 
fluid milk in large quantities. 

The production of maple syrup 
and sugar is a traditional enterprise 
in Vermont, dating back to the time 
when the Indians occupied this re- 
gion. While the methods of pro- 
duction and marketing have changed 
with the lapse of time, the relative 
importance of the industry has 
changed but slightly and continues 
to provide a substantial supplemen- 
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tary income to the farmers of the 
state. 

The more recent development 
within the dairy industry toward a 
concentration upon the production of 
fluid milk has exerted a strong influ- 
ence upon the trends in population. 
To this development may be traced 
the economic forces that have com- 
pelled the migration, which has been 
reluctant, to be sure, from the hill 
farms with their poor soil down to the 
more fertile valleys. Since intensive 
dairying requires fairly good land, 
much of the land of the hill farms has 
gradually become submarginal and 


has been abandoned. ‘This tendency 
toward intensive cultivation, both in 
Vermont and in competing areas, 
has had a restricting influence upon 
the number of possibilities for re 
munerative farming within the state. 
The relative infertility of large areas 
of Vermont has aggravated the situa- 
tion. ‘To these conditions may be 
ascribed, at least partly, the marked 
exodus of people from the farms to 
the villages and within the 
the pronounced 
other parts of the 
country for which Vermont has be- 
come known. 


towns 
well as 
emigration to 


state as 





THE POPULATION OF THE NETHERLANDS * 


J. F. Bogardus 


Y most Americans the Nether- 
lands been regarded 
as primarily agricultural and 

commercial in so far as the activities 
of the population are concerned. — In 


have 


our geographical literature concern- 
ing this area, much attention has been 
given to the agriculture of the polders 
and to such activities as dairying and 
horticulture, while from the point of 
view of commerce, central location, 
delta control, and the influence of the 
colonies have all been studied. 
attention 
manufacturing, and it will surprise 
many to know that the Netherlands 
form one of the most highly indus- 
trialized nations in Europe. One of 
the important bringing 
about the growth of industry as well 


kar 


less has been given to 


factors in 


as in causing intensification of agri- 
culture and commercial expansion has 
been the necessity of providing em- 
ployment 

population. 


for a rapidly expanding 
This problem of population in 
crease has been the subject of serious 
study by leading men of the country 
and the widespread attention given to 
such matters as birth control, efforts 
to increase the land area by reclaim 
ing the Zuyder Zee, and efforts at 
commercial and industrial expansion 
bear evidence to a general interest on 
the part of the public in its solution. 

A survey of the population prob 
lem of the Netherlands and the eco 
nomic changes which, at least in part, 

* The author desires to express his apprecia 
tion of the kindness of Professor L. van Vuuren 
of the Geographical Institute of the University 


of Utrecht, for placing in his hands much of the 
material upon which this study is based. 


have resulted from that problem is of 
interest not only because it gives a 
better understanding of conditions 
existing within that country, but also 
because it is typical of conditions 
which exist in 
Western Europe. 
The population of the Netherlands 
has increased rapidly during the past 
one hundred years (Fig. 1). From 
1829 to 1928 it rose from 2,613,487 to 
7,730,577, an increase of 195.86 per 
cent. 


various sections of 


‘Thisincrease in population has 
been especially rapid during recent 
years as is illustrated by the fact that 
during the seventy-year period from 
1829 to 1899 it increased 100 per cent, 
while from 1899 to 1928 it increased 
66 per cent. Since 1920 the increase 
has been at the rate of approximately 
100,000 per year. 
sulted in 1928 in a population den 


This increase re- 


sity of 585.1 per square mile, placing 
the Netherlands second to Belgium 
among the European nations in this 
respect. 

As emigration has exceeded immi- 
gration, the recent increase in popu- 
lation must have due to an 
increasing birth rate or a decreasing 
death rate, or both. ‘The birth rate 
in the Netherlands rose until approxi- 
mately 1875, and has declined stead- 
ily since that time. ‘The fairly rapid 
decline within recent years is doubt- 


been 


less due in part to the great emphasis 
birth control. On the 
other hand, the death rate per thou- 


placed on 


sand has declined for the past one 
hundred but the decline has 
been rapid 1875. 
Figure 2 brings out clearly these two 


years, 


especially since 
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POPULATION OF THE NETHERLANDS 
| 1829-1928 
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FIGURE 1.—The population of the Netherlands 
has steadily increased, at a steadily increasing 
rate during the past century. 





conditions and indicates that the 
increase in population was chiefly 
due to an increasing birth rate until 
the last quarter of the past century, 
while since that time the declining 
death rate has played the most im- 
portant part. 

The changes in birth and death 
rates have not been uniform in all sec- 
tions of the country. Both have de- 
creased least in the southern prov- 
inces. These are the sandy soil areas 
which developed later than the cen- 
tral clay districts. In North-Bra- 
bant, for example, the birth rate per 
thousand was 28.98 in 1927; this 
was considerably above the figure for 
the country as a whole which was 
23.11 in the same year, and was 
exactly the same as the average for 
the same area for the period 1840 
1849. Itisonly fair to say, however, 
that between these two periods the 
birth rate in the province had risen 
to 34.13. In thissame area the death 
rate did not start to decline until 
1870, although throughout most of the 
rest of the country it had been de- 
clining for at least forty years prior to 
that date. It has been in the older 
provinces, for the most part, that the 
decline in both birth and death rates 


has been greatest. This has been 
especially true in North and South 
Holland. The exact reasons for this 
are difficult to determine. Histori- 
cal, social, and economic factors have 
all played their parts. These centers 
were the first to develop economically 
and have experienced the greatest 
prosperity. They have also been the 
centers of the intellectual life of the 
country and here medical science and 
sanitation reached their highest de- 
velopment. On the sandy areas the 
economic and intellectual awakening 
was later in arriving. ‘These factors, 
at least in part, account for varia- 
tions in the birth and death rates in 
the two sections. 

The birth and death rates and the 
increase of population vary in com- 
munities of different sizes. As is 
shown clearly in Figure 4, the larger 
communities have been increasing in 
relative importance while the smaller 
ones have been losing ground. In 
spite of this the larger cities have 
lower birth and death rates than the 


porrages te 


FIGURE 2.—The birth rate and the death rate 
in the Netherlands have followed much the same 
course for over a century, with slight variations. 


smaller towns. In 1927 communi- 
ties of more than 100,000 had a death 
rate of 9.17 per thousand, while 
communities of less than 5,000 had a 


rate of 11.35. In the same year 
communities of over 100,000 had 
a birth rate of 18.88, while com- 


munities of less than 5,000 had a 








THE POPULATION OF THE NETHERLANDS 45 


rate of 25.69. As the variation in 
birth rates is greater than that in 
death rates, it would seem that popu- 
lation is increasing most rapidly in 
the smaller communities. The in- 
creasing importance of the larger 
cities must thus be accounted for by 
the fact that they are attracting large 
numbers of people from the smaller 
towns. 

The rapid rise in population, which 
has characterized the Netherlands as 
a whole, has made necessary a read- 
justment of the economic organiza- 
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population increase and these read- 
justments. 

As agriculture was for a long period 
the dominant industry of the Nether- 
lands, it was in this activity that the 
first effort was made to provide for an 
increasing population. One phase of 
this effort was an attempt to extend 
the area suitable for cultivation. 
This, however, met with only limited 
success. Forexamplein 1903, 2,172,- 
533 acres of land were available for 
crops, this constituted 26.39% of the 
total area of the country, while in 
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FIGURE 3.—Manufacturing enterprises and establishments have increased at a rapid rate during the 
last half century, and the Netherlands has assumed a prominent place among the industrial countries 


of the world. 
Railways.) 


tion to provide employment for the 
increasing numbers. This readjust- 
ment has taken the form of increased 
acreage and intensification in agricul- 
ture, an expansion in commercial 
activities, a rise in the importance of 
mining and rapid industrialization. 
It is, of course, obvious that the 
increase in population was not the 
only factor responsible for these 
changes and it is equally obvious 
that after these changes began, an 
interrelationship developed between 


Part of the great electrical works at Eindhoven. 


(Courtesy of Netherlands State 


1926, 2,203,050 acres or 27.29 per 
cent of the area of the country was 
available for this purpose. In other 
words between 1903 and 1926 the 
area available for crops increased only 
1.4 per cent. The project for re- 
claiming the Zuyder Zee will add ma- 
terially to the amount of land for 
agriculture. The first stage of this 
project is expected to add some 820 
square miles. However, it is esti- 
mated that during the time that the 
project is under construction, the 
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increase in population will be greater 
than can be taken care of on the new 
lands. Thus the extension of the 
cultivated acreage of the country has 
not been and does not seem likely to 
be sufficient to provide a solution for 
the population problem. 

An effort has also been made to in- 
crease the yield per acre among the 
standard crops. ‘This effort has met 
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Holland’s population is becoming 
urbanized, and engaged in manu 
nd commercial industries. 


with considerable success as may be 
seen by comparing the average yield 
per surface unit for the ten-year 
period, 1851-1860, with the average 
for the ten-year period, 1911-1920. 
3etween these two periods the yield 
per acre of wheat increased 70.4 per 
cent, of rye 
83. 


35.5 per cent, of eating 
35 cent, of sugar 
beets 17 per cent, and of flax 50 per 
cent. 
showed an increase. 

Another form of agricultural in- 
tensification has been an increase in 
the amount of truck farming. Land 
for this purpose was taken from that 
formerly used for standard crops and 


potatoes per 


Almost all other crops also 


to a less extent from pasture lands. 
Some indication of the expansion in 
this field of activity is given by the 
fact that in 1903 the area used to 
produce truck products was 178,653 
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acres, while by 1928 it had increased 
to 267,536 acres, an increase of 49.7 
per cent. The area devoted to truck 
products is still increasing and seems 
likely to continue to increase in the 
future. 

‘These forms of intensification have 
resulted in decreasing the size of the 
average farm and consequently in 
increasing the number of farms. This 
can be seen from the fact that in 
1880 there were 74,589 farms of from 
two to thirteen acres, this constituting 
40 per cent of the total number of 
farms in the country, while by 1921 
this number had increased to 112,- 
607, which constituted 50 per cent of 
the total number of farms. Farms 
from 12 to 25 acres and from 25 to 50 
numbers, 
while those having from 50 to 100 
acres remained approximately sta- 
tionary. On the other hand, farms 
of over 100 acres decreased in num- 


acres also increased in 


The change in the number of 
farms can be observed by noting that 
in 1880 there were 186,470 
farms, while by 1921 the number had 
increased to approximately 225,200. 
This change in the size and number of 
farms resulted in an increasing num- 
ber of people getting their living from 
the land, but was not sufficient to ab- 
sorb the increase in population. 


bers. 


some 


The expansion and intensification 
of cultivation has been accompanied 
by an increase in pasture acreage and 
consequently a rapid growth of the 
dairy industry. Pasture 
increased 17 per cent between 1833 
and 1928 and at 
39.12 per cent 
the country. 
sion in this 


acreage 


present occupies 
of the total area of 
The 


connection 


greatest expan- 
has taken 
place on the sandy soils of the south. 
In this section more than anywhere 
else in the country dairying and culti- 
vation are mixed, both being impor- 
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FIGURE 5, 
industrial establishments of the Netherlands. 
(Courtesy of Netherlands State Railways.) 


tant on the farms. The importance 
of dairying in this southern section 
may be seen from the fact that North- 
Brabant now ranks second in butter 
production, being only surpassed by 
kreesland. ‘The cheese industry has 
been slow to develop in these newer 
sections and the older areas still re- 
tain their importance in the produc- 
tion of this commodity. In the 
newer areas as well as in some of the 
older ones there has been a change in 
the character of the dairy industry. 
In these sections butter and cheese 
are now produced in creameries 
either owned coéperatively or by 
individuals. Only in the older dairy 
areas of Utrecht and South Holland 
does the farmer produce the butter 
and cheese on the farm. This change 
has been of social as well as of eco- 
nomic importance. It has lessened 
the amount of labor needed on the 
farm and has changed butter and 
cheese making from a home industry 


into modern factory production. 





Manufactories associated with agricultural products constitute no small part of the 
\ cheese market at Purmerend, North Holland. 


One important effect of this change 
has been to reduce the number of 
women employed in agriculture. 
The number of women working on the 
farms actually decreased 20 per cent 
between 1909 and 1920. Thus, al- 
though dairying has increased in im- 
portance, it provides employment for 
very little additional labor. 
However, the combined effects of 
these various changes in agriculture: 
namely, an increase in crop acreage, 
an increase in production per land 
unit, an increase in truck farming, 
and an increase in dairying have 
been to give employment to increas- 
ingly large number of people in these 
occupations. In 1899 there were 
570,278 persons engaged in all types 
of agriculture; by 1909 this number 
had increased to 618,066, and by 
1920 to 642,100. The increase from 
1899 to 1920 was thus 12.5 per cent, 
while from 1909 to 1920 it was 3.8 
per cent. While agriculture took up 
69 per cent of the area of the Nether- 











48 ECONOMIC GEOGRAPHY 


lands, it thus provided employment 
for less than 10 per cent of the popu- 
lation. As the recent increases in 
the numbers engaged in this occupa- 
tion were slight, they were conse- 
quently not sufficient to provide 
employment for more than a small 
portion of the rapidly increasing 
population. It was thus necessary 
for the country to turn its attention 
to some other form of activity if any 
adequate solution of the population 
problem was to be devised. 

Partially as a result of increased 
agricultural production and of such 
other factors as improved facilities 
for communication within the coun- 
try and increased colonial and foreign 
trade, commerce and transportation 


Numbers Engaged in industry, Commerce, Transportation and 


Agriculture in the Netherlands in 1899, 1909, and 1920 
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FIGURE 6.—The rapid growth in the number 
of workers engaged in industry, commerce, and 
transportation is remarkable. 


expanded and provided employment 
for an increasingly large number of 
people. In 1899 the number en- 
gaged in commerce and transporta- 
tion was 322,288, while by 1920 the 





FIGURE 7.—The dairy industry of the Nether- 
lands is firmly based upon natural advantages, 
native thrift and cleanliness, and Dutch thor- 
oughness. (Courtesy of Netherlands State Rail- 
ways. 


number had increased to 579,500, a 
rise of 79.8 per cent. This increase 
has continued, and it is estimated 
that today these occupations provide 
employment for as many persons as 
does agriculture. However, this in- 
crease even combined with that al- 
ready noted in agriculture was not 
adequate to provide for the increasing 
population. 

Mining is another activity which 
has expanded rapidly within recent 
years. In South Limburg coal pro- 
duction in 1898 amounted to scarcely 
150,000 tons while by 1928 it had 
reached nearly 11,000,000 tons, one 
of the most rapid and remarkable 
increases ever achieved by any coal 
region in the world. In 1898 some 
650 miners were employed in this 
industry, while by 1928 this figure had 
increased to 34,000 while the total 
mining population amounted to some 
105,000. Heerlen, the center of the 
mining industry, grew during the 
thirty-year period from a country 
community of 5,000 people to a city 
of more than 40,000. However rapid 
as this expansion has been, it has not 
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FIGURE 8. 


A typical Frisian farmstead, illus- 
trative of Dutch frugality and permanence. 
(Courtesy of Netherlands State Railways. ) 


been sufficient to provide a solution 
for the population problem. 

The growth of population was un- 
doubtedly one of the factors which 
stimulated the growth of manufactur- 
ing. After this growth had started, 
it, in turn, doubtless played a part in 
stimulating population increase. The 
development of manufacturing has 
been especially rapid during the pres- 
ent century. Thus, in 1899 there 
were 650,000 employed in this type 
of activity while by 1920 this figure 
had increased to 982,000, an increase 
of approximately 51 per cent. Later 
statistics are not obtainable, but 
those familiar with the situation say 
that the increase of those engaged in 
manufacturing has continued down 
to the present. Some indication of 
this is given by statistics published 
as of December 31, 1926, concerning 
industrial accidents, which show that 
manufacturing enterprises employ- 
ing more than five workers had a 
total of 1,227,072 employees at that 
time. This would indicate that man- 
ufacturing today employs approxi- 
mately as many persons as agriculture 
and commerce and 
combined. 


transportation 


This industrial expansion has made 
itself felt in many sections of the 
country. South Limburg has been 
the site of the rapid expansion of the 
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mining industry and other industries 
such as coke ovens and the chemical 
industries which depend upon coal; 
here also cement, glass, and paper are 
manufactured. North-Brabant has 
developed into the most diversified 
manufacturing area in the Nether- 
lands. ‘Tilburg has become impor- 
tant asa woolen center, Breda is noted 
for its rayon, deLangstraat produces 
shoes and leather goods in large 
amounts, and Eindhoven has experi- 
enced a phenomenal growth of the 
electrical industry. Sugar refining 
and the canning industry are also im- 
portant in the western portion of this 


province. In North Holland, de 


Zaanstreek has advanced rapidly in 
importance, it being the center of the 
modernized lumber industry of the 
country as well as carrying on ship- 
building and the manufacture of food 
products and colonial goods. Twente 


_ 





FicurE 9,—-Sheep farm at Elp, 
Drente, the Netherlands. 


province of 
Sheep are not nearly 
so conspicuous as cattle in the Dutch landscape. 
(Courtesy of Netherlands State Railways.) 


has become the great cotton textile 
center of the Netherlands. Along 
the rivers in the western part of the 
country are to be found most of the 
metal industries and shipbuilding, and 
recently at Velzen, on the North Sea 
Canal, blast furnaces have been 
started. Amsterdam and Rotterdam 
have long been important manufac- 
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turing centers and today produce a 
wide variety of products. Smaller 
manufacturing centers have grown 
up in many other sections of the coun- 
try. Thus, today, manufacturing is 
widely distributed, being found in 
almost all portions of the Nether- 
lands. 


The growth of manufacturing 1s 
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to $301,500,000. 
exports of manufactured goods were 


In other words, the 


20 per cent greater than the exports 
all 


which 


of agricultural products among 
were which be 
classified at least partially as manu 
factured Thus, both from 


the point of view of the proportion of 


some should 


POC 1s. 


the population gainfully employed 


Percentage of Gainfully Employed Persons Engaged in Manufacturing, Agriculture, Commerce and 
Transportation and Mining in Belgium, the United Kingdom, Germany and the Netherlands 
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indicated by the exports of Che coun 
try. kormerly, agricultural exports 
held the leading position, but recently 
manufactured products have assumed 
the lead. ‘This is shown by the fact 
that in 1928 the exports of manu 
factured goods amounted to some 
$362,000,000, while the value of the 
exports of all agricultural products, 
including the products of the dairy 
industry, the meat packing industry, 
and the potato factories, amounted 
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for the 


and from the point of view of exports 
the most important activity in the 
Netherlands at 
turing. 
type of activity will assume an even 
more important place in the future, 


present is manufac 


It also seems likely that this 


as it Is increasing much more rapidly 


than agriculture. Some types ot 
manufacturing have shown a truly 
remarkable growth. For example 


between 1909 and 1920, on the basis 
of the number employed, the manu 
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facture of gas and electrical products 
increased 107.1 per cent, the metal 
and shipbuilding industries increased 
65 per cent, the chemical industry 
58.3 per cent, the paper industry 
59.7 per cent, and the manufacture 


of foodstuffs and luxuries 30.3 per 
cent. Indications point to the fact 
that these rates of increase con 


tinued from 1920 until the present 
period itself 
felt. 

This growth of manufacturing was 
undoubtedly stimulated by the rap- 


of depression made 


idly increasing population, and within 
recent years industry has provided 
employment for the largest portion of 
such increase. It seems doubtful, 
however, whether the present rate of 
industrial continue 
Thus, the population 


problem may become more acute un 


expansion 
indefinitely. 


can 


less the increase of population can be 
checked and held at a point where it 
can be absorbed by the normal 
growth of agriculture, commerce, 
mining, and manufacturing. In this 
connection a slowing down of the in 
crease in population seems not un- 
likely in the future, as the death rate 
is already very low and it seems im- 
probable that it can decrease rapidly. 
If the death rate remains stationary 
or declines but slowly, the rapidly 
decreasing birth rate should check 
the growth of population. If this 
condition comes about then, the nor 
mal increases in the various economic 
activities should be sufficient to pro 
vide a solution to the population 
problem. 

of the economic read 
justments brought about in part by 


The result 


the stimulus of an increasing popu 
he 


comparing the relative positions of 


lation can best appreciated by 


and 


Netherlands 


agriculture, commerce, mining, 


manufacturing in- the 
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with their positions in neighboring 
countries of western Europe. 

In the proportion of the population 
gainfully employed which is engaged 
in manufacturing, the Netherlands 
rank fifthamong thenationsof Europe, 
being surpassed in thisconnection only 
by Switzerland, England, Belgium, 
and Germany (Fig. 6). As regards 
the degree of industrialization, this 
country may well be compared with 
Germany. ‘The Netherlands have a 
smaller proportion than Germany en- 
gaged in agriculture and mining and a 
larger proportion engaged in com- 
merce and transportation, while the 
percentage engaged in manufacturing 
is nearly the same, being 38.1 per cent 
in the case of Germany and 36.1 per 
cent in the case of the Netherlands. 
Thus, the popular conception of the 
Netherlands as being interested only 
in agriculture and commerce must be 
changed, as this country is today one 
of the most highly industrialized na- 
tions of Europe, and as has been pre- 
viously indicated the relative position 
of manufacturing is likely to be even 
higher in the future. 

An increasing population has been 
one of the forces which has stimulated 
industrialization and more intensive 
utilization of resources in Europe and 
other advanced sections of the world. 
In the Netherlands this 
been operating for over one hundred 


force has 
years and has exercised a profound 
influence over the economic activities 
Increased inten- 
sification of agriculture, expansion of 


of the population. 


commercial activities, increased ex- 
ploitation of mineral resources, and a 
rapid development of manufacturing 
have been changes which, at least in 
part, have come about as a result of 
this stimulus. ‘They have been suth 
cient up to the present to mect the 
demands for employment on the part 
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of the increasing population with a 
moderate degree of success. How- 


ever, unless the rate of increase can be 
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and the codperation of all elements of 
the population (Fig. 10). This situa- 
tion is typical not only of the Nether- 


checked, the task of finding employ- . lands, but also of many other sections 


ment for the expanding population 
will be increasingly difficult in the fu- 
ture and will present a problem whose 
solution will demand careful thought 


of Western Europe and provides one of 
the most complex problems which the 
present and future generations will 
have to solve. 





FIGURE 11.—-Luscious grapes, ripening under glass in the westland of the Netherlands. No coun 
try has so large an area of glassed horticulture as has Holland. (Courtesy of Netherlands State 
Railways. 





COFFEE INDUSTRY OF CENTRAL AMERICA 


Loutse Hearst 


N THE coffee plant lies the chief 
source of wealth of the Central 
Americans. <A native Salvado- 

rean has said, ‘‘We should erect a 
monument to the Brazilian school 
teacher who, in 1840, brought the 
coffee tree here from his own country. 
The day he planted that first tree in 
his garden, he laid the cornerstone 
of our national prosperity.” This 
statement needs to be limited, for of 
the seven Central American coun- 
tries, British Honduras grows no 
coffee at all, and Honduras and Pan- 
ama produce but little. However, in 
the more populous republics, coffee 
growing is the chief industry. It is 
not only the largest source of income 
to the planters, but it furnishes an 
occupation and a living to the labor- 
ing class in the large population 
groups. Although the trade in Cen- 
tral American coffee is small in com- 
parison to the world  trade—for 
Central America produces but 8.6 per 
cent of the world’s supply—the coffee 
is unique in that its quality is usually 
high and that it, therefore, is in 
great demand for use in blending 
with the best commercial grades. 


(SROWTH OF THE INDUSTRY 


Coffee has attained its importance 
in Central America in a compara- 
tively short time. Its extensive cul- 
tivation began in the early 1880's 
when a new product was 
sought as a substitute for cochineal, 
which a few years before had been 
forced out of the market by a syn- 
thetic product. 
the coffee 
production marks the transition pe- 


staple 


from an economic 


standpoint, increase in 


Central America between 
self-sufficiency and commercial ac- 
tivity, and since that time the indus- 
try has made a tremendous growth 
until, at present, it is the chief fac- 
tor in the economic life of Central 
America. 


riod in 


LOCATION AND DISTRIBUTION 


Contrary to general belief and to 
statements made by some writers 
describing the coffee zone as a con- 
tinuous strip occupying the high- 
lands, the crop of Central 
America is grown in well-defined and 
rather widely separated areas (Fig. 
1). They lie at definite levels on the 
interior plateaus and on the moun- 
tain slopes facing the Pacific. The 
more important of these areas lie at 
altitudes of from 1,500 to 5,000 feet. 
There are small numbers of planta- 
tions at elevations as low as 500 feet 
and as high as 6,000 feet, but coffee 
raising at such levels is the exception 
rather than the rule. The fact that 
there are other lands outside these 
areas adapted for coffee raising so 
far as climatic and soil conditions are 
concerned must not be overlooked. 
But they never have been developed, 
some because they are too small ever 
to attain importance, and others be- 
cause they are without access to roads 
or railways. 


coffee 


It is significant that these areas of 
high coffee production and dense 
population coincide (Fig. 2). The 
pleasant and healthful climate typi- 
cal of inhabited tropical highlands, 
and the deep fertile soil, not too high- 
ly dissected for cultivation purposes, 


account for the dense population 
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COFFEE TREES IN 
CENTRAL AMERICA 


FIGURE 1. Distribution of coffee trees in Cen 
tral America. Each dot equals 500,000 trees. 


of these areas and their result- 
ing importance in the political and 
social life in Central America. Nat- 
urally, in densely peopled areas, 
transportation systems are the most 
highly developed, and where there 
is a large export commodity, such as 
coffee, the transportation pattern 
forms a fan-shaped network of roads, 
trails, and branch railway lines in the 
productive areas, and converges as 
it approaches the trunk lines which 
lead to the seacoast ports (Fig. 3). 


CLIMATIC REQUIREMENTS 

Coffee growing is intimately de 
pendent on temperature conditions. 
Not only the areas of production, 
but also the varieties and the qualities 
of coffee are limited to a consid 
erable degree by temperatures. Col 
fee trees grow and develop fully only 
in lands where the temperatures are 
moderately high. They cannot grow 
where frosts occur, and they cannot 
be grown to advantage in regions 
where the temperatures are very high, 
for excessive heat develops the wood 
of the tree at the expense of the fruit, 
and the berry is of poor quality. 


(SEOGRAPHY 


Thus, in the lowland areas of Central 
America where the temperatures at 
times approximate 95 degrees F., it is 
too hot for successful coffee produc 
tion, and very little is grown there. 
On the other hand, coffee trees cannot 
grow at elevations above the frost 
line, which in most parts of the trop 
ics 1s about 6,000 feet. In certain 
places, notably in northern Guate- 
mala, little coffee is grown at altitudes 
above 5,000 feet, because occasional 
cold winds blow from the north, 
causing temperatures too low for 
coffee production at elevations higher 
than this. In general these ‘ north- 
ers’ blow no further south than the 
crests of the mountains in Guate 


mala, and hence low temperatures 








DISTRIBUTION OF 
POPULATION IN 
CENTRAL AMERICA 





hicure 2,.--Distribution of population in 
Central America. Each dot equals 5,000 people 
at moderate elevations south of that 
range are rare. 

Climatological data show that tem 
peratures are especially moderate 
and equable at clevations between 
approximately 1,500 and 5,000 feet. 
lor example, in Costa Rica, the land 
at altitudes ranging from 1,800. to 
5,500 feet rarely has a temperature 
higher than 65 degrees F., or below 


50 degrees I, 
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RAILROADS IN 
CENTRAL AMERICA 





FIGURE 3 
Ameri al 


Location of railroads in Central 
Railways are shown by crossed lines 


The moisture requirements of the 
Coffee 
trees require a minimum rainfall of 
approximately 70 inches annually. 
A desirable distribution of rainfall 


coffee industry are exacting. 


for coffee trees provides (1) a rainy 
season in which the coffee berries 
form and mature; and (2) a season of 
little rain which provides satisfac 
tory conditions for the harvesting 


and cleaning of the berries. The in- 
terior tablelands and the Pacific 
slopes have a_ distinctly seasonal 


rainfall (ig. 4). The northeast 
trade winds, which bring heavy rains 
to the Atlantic slopes throughout the 
year, leave much of their moisture on 
the first mountain range over which 
they pass. kor about six months 
there is a dry season on the plateau, 
during which time little rain falls, 
but during the rainy season, which 
occurs from May to November, these 
parts of Central America receive 
daily convectional showers. The 
regularity of showers during the wet 
season is an important factor, for 
coffee trees need an abundant and a 
dependable moisture supply during 
the season when they are flowering 


CENTRAL AMERICA 


w 
Ww 


and when the fruit is forming. This 
rainy period lasts until the middle of 
October, after which time the rains 
decrease in number, and what rain 
does fall comes in light showers. By 
the first of November, the rainfall 
diminishes still more, and during the 
succeeding five or six months little 
precipitation During this 
dry period, the coffee crop ripens 


Occu®rs. 


and is harvested and prepared for 
market. 


VARIETIES OF COFFEE 


The coffee grown in Central Amer- 
ica belongs to several different spe- 
cies. Each species produces coffee of 
different grades which vary with 
conditions under which they are 
produced, but particularly with 
temperatures 

Kormerly the Bourbon and_ the 
Maragogipe varieties were the most 
widely grown, the former because of 
its high yield, and the latter because 
of its large grain. At present, how- 
ever, probably the most widely grown 
variety is the “natural” or ‘‘com- 
mon” coffee, which was developed 
by a large planter in Salvador. He 
combined the best qualities of Bour- 
bon and Maragogipe coffees, and suc- 
ceeded in producing a variety which 
breeds. true and which yields large 
crops of good quality. Common cof 
fee is said to be the most resistant 
variety, and can be made to produce 
satisfactory crops on all parts of 
Central America where coffee 1s 
vrown. 

Liberian coffee, grown near the 
lower margins of the coffee areas, 
produces large yields of rather poor 
quality. llowever, it is resistant to 
blight and other diseases of coffee 
Arabian 
coffee trees which need a clear bracing 


common at low altitudes. 


atmosphere are grown near the upper 
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limits of coffee production. This is 
the best variety grown in Central 


America, and nearly all of the coffee 
grown on the plateau of Costa Rica, 
much of that raised in Guatemala, 
and a large part of that produced in 
the Matagalpa region of Nicaragua is 
Arabian coffee. Trees of this variety 
produce less fruit than trees of any 
other variety mentioned, but the 
quality of their product is high and 
makes it profitable to raise them. 
The quality of coffee is almost as 
dependent upon temperature condi- 
tions as is the variety. Each species 
is rather definitely divided into bet 
ter and inferior grades according to 
its area of cultivation. lor instance, 
the Arabian coffee grown at low alti- 
tudes is much inferior in quality to 
coffee of the same variety grown under 
conditions in the 


more favorable 


uplands. 


SOIL REOUIREMENTS 


Coffee thrives best in areas which 
have light, 
porous sub soil. 


deep, fertile soil and a 
The coffee tree has 
a long tap root which penetrates 
straight into the ground for a dis- 
tance of three feet or more. If the 
growth of this root is hampered by a 
hard sub-soil, the development of the 
tree is retarded, the quality of the 
fruit is damaged, and the amount 
reduced, 


ous soil and sub-soil permit good 


furthermore, a light por- 


natural drainage which is an impor 
tant requisite of coffee land, for cof 
fee trees cannot grow in waterlogged 
soils. 
The 


called ‘ volcan 


land is what 1s 
It is light, 
well-drained, and con 


best coffee 
loam.” 
fertile, and 
tains large quantities of phosphorous, 
Soil rich in 


these elements is desirable for coffee 


potash, silica, and iron. 


growing because it diminishes the 
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FIGURE 4.— Distribution of rainfall in percent 
ages in western Central America. This includes 
records from Guatemala City, San Salvador, 
tivas, Massaya, Granada, San Jose, and Panama 


tendency to leaf blight in coffee trees. 
Much of the soil of western Central 
America is The Pacific 
Coast range, which extends through- 
out the length of Central America 


volcanic. 


save in Honduras where there is a 
break in the chain--is made up of 
voleanic mountains of comparatively 
recent activity. Asa result, certain 
parts of the western slopes have been 
deeply buried under ash 
from which soil of wonderful fertility 


volcanic 


has formed. 


PRODUCTION PRACTICES 


In general, there is a marked simi 
larity in production practices in the 
various coffee-producing 
Central America. But there is a dis 
tinct difference in the the 
plantations on which coffee is grown. 


areas of 
size of 


‘They may be classified in two general 
groups. First, there are the small 


plantations owned and operated by 
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natives who employ primitive meth 
\Mlost of the 
since the small 


ods of cultivation. 
work is done by hand, 
planters cannot afford to purchase 
Ina few 


instances, foreign financing has en 


or to maintain machinery. 


abled some of them to adopt more 
modern methods, but the proportion 
Next, 


the large plantations, cither owned by 


of these is small. there are 


foreigners or financed by foreign 


capital. At present, there is a gen 
Ss 





hiGuRE 5.--Houses of laborers on a large plantation 
Chicago 
eral tendency toward centralization 


in coffee production, and — the 
proportion ol large plantations Is 
increasing. On these plantations 


modern methods and large-scale 


machinery are used. The advantages 
of centralization for organization on 
the plantation and for the purchase 
of equipment give a wider margin of 
profit than is possible under small 
scale methods of operation and, con 
sequently, the corporation type ol 
coffee production seems likely to in 


crease In importance. 
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ww 


COFFEE PRODUCTION ON 


PLANTATIONS 


‘To make clear the production prac- 
tices in common use, coffee growing 
on a large plantation will be de 
scribed in detail. 
large coffee estate in 


A typical 


(;uatemala includes from 5,000. to 
8,000 acres. The land is sloping, 
and is broken by twisted ridges, 


and usually is separated from the 


Courtesy of Robert S 


Platt, University of 


by higher 


lormerly 


plantations around i 
ridges and deeper valleys. 
the land 


agriculture, and 


was used for subsistence 


what virein forest 
remains occupies land not fit for cul 
tivation. ‘The best land is used for 
coffee growing, but there are several 
acres set aside to produc ecorn, beans, 
and other staple supply crops for the 
planter’s family and for the laborers 


and their families number about 1,000 


on plantation. ‘These workers 


pel sOTLS. 


They live on the plantation 


year. ‘They are native Indians, 
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and are known as ‘“‘colones.”’ They 
are supplemented in the harvest sea- 
son by temporary workers, about 
2,000 in number, who are designated 
as ‘‘casuals”’ or ‘‘journaleros.’’ The 
homes of the planter and his over- 
seer, the offices and cleaning mills, 
the supply store and the humble 
quarters of the laborers make a 
little town of considerable size (Fig. 


Dis 


On most coffee estates the only 





FIGURE 6. 


land preparation for planting con- 
sists in removing stones and levelling 
the surface of the ground. The cof- 
fee plantation is started with one- or 
two-year-old seedlings from nurser- 
ies, of which there are several con- 
veniently located in various places on 
the estate. 

The nurseries usually occupy virgin 
land, and are placed along streams 
where ditch irrigation can be carried 
on. Such sites are chosen because 
of their superior fertility, their free- 
dom from disease and insect pests, — 


Regularly spaced coffee trees on a well-drained slope. 
; I 
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and because the seedlings can be 
watered easily during the dry season 
by water in the streams. Coffee 
plants are big enough to transplant 
into their permanent location when 
they are a year old. ‘Transplanting 
always is done in April or May at 
the beginning of the rainy season, 
and usually after the ground has 
been thoroughly soaked by rain. 
The trees are placed in holes lined 


with fertilizer, 8 to 15 feet apart. 


(Courtesy of Robert S. Platt.) 


This allows about 425 trees per acre 
Fig. 6). 

Coffee trees are partially shaded 
during their entire life (Fig. 7). The 
shade trees serve a number of pur- 
poses: they protect the trees from the 
sun, they serve as windbreaks, and 
some varieties such as bananas, pro- 
vide money crops for the planter be- 
tween the time the coffee trees are 
planted and the time they bear their 
first crop. Probably the most desir- 
able and the most generally used 


shade trees are legumes. These are 
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FIGURE 7. 


especially satisfactory because aside 
from their protective value, they add 
nitrogen to the soil. 

The cultivation of coffee trees in- 
volves only the stirring of the top 
soil and the cutting of weeds. Plow- 
ing is practiced on some of the large 
plantations where land is sufficiently 
flat to allow machinery to be used to 
advantage, but on small estates and 
on steep slopes, spades and machetes 
are the implements of cultivation. 

Fertilizers are not applied to coffee 
land until it has been planted to cof- 
fee trees for a few years, since much 
of the soil originally was rich in nitro- 
gen, phosphate, and potash, the ele- 
ments especially needed by the coffee 
plant. However, nearly all of the 
planters now fertilize their estates to 
extent. Three types of ferti- 
lizer are in common use: (1) weeds, 
leaves, and prunings from coffee 
and native plants 
plowed under and allowed to decom- 
pose; (2) leguminous shade trees; (3) 
pulp from 


some 
forest 


trees, 


the beneficto or coftee- 


Coffee trees under shade. 


. see te 
pt ood 
ot 

an 


a 





(Courtesy of Robert S. Platt.) 


plant. Commercial ferti- 
lizers are used on the plantations 
near railroads (Fig. 8). 


cleaning 


The coffee crop ripens during the 
time when the rains are tapering off 
during the latter part of November 


and the first of December. The 
harvest usually begins about the 
middle of December at the lower 


limit of production, and is finished 
the following March on the upper 
slopes. Usually all of the berries on 
a tree do not ripen at the same time 
and, in order that the green berries 
may be left until they are ripe, two 
or three pickings are made. In most 
of the world’s coffee regions, only one 
picking is made, but in Central 
America where quality is the para- 
mount interest, the cherries are 
picked only when they are ripe. 
The amount of coffee produced per 
tree varies considerably. Probably a 
fair average is 10 ounces per tree. 
In some areas where conditions are 
unusually favorable, yields over a 
period of 20 to 30 years average 12 
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FIGURE 8 


Well-pruned coffee trees. 
ounces per tree, but this is high 
for Central America as a whole. 

Picking is a slow process. The 


amount of coffee picked by a laborer 
varies from 100 to 120 pounds per 
day, at picker could 
harvest the from one acre in 
from 7 to 10 Dependable 
labor is difficult to obtain at harvest 
time, and it is a 
among 


which rate one 
cottee 
days. 
common. practice 
planters to recruit ex 
sending 
tractors into the bleak upper country 
where the 
make a living. 
persuade the 


large 


tra workers by labor con 


Indians cannot 
‘These 
Indians to work on the 
eventually they 
deeply indebted to their 
employers that 


regularly 
contractors 
coffee estates, and 
become SO 
they are virtually 
peons. ‘This system is both degrad 
ing to the Indians and expensive for 
the planters, but it is thought neces 
sary in order to insure the harvesting 


of the coffee crop. 


PREPARATION FOR MARKE' 


Coffee is prepared for market im- 
mediately after it is picked, for if 


(Courtesy of Charles A. Wheelock, Managua, 
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Nicaragua. ) 
coffee beans are allowed to remain in 
the pulp without being properly cared 
for, they deteriorate quickly and can 
not be marketed at a profitable price. 
In coffee treating, 
ing, there 1s a 


as in coffee grow 

marked 

toward centralization. 
Many 


own 
only 


tendency 


planters have their 


mills, 


large 


cleaning and clean not 
their but also that 
from surrounding small plantations, 


whose not able 


own cofttee, 
owners are to afford 
to install 
cleaning establishments on their own 


‘The 


“beneficio”’ is 


the expenditure necessary 


farms. coffee cleaning mill or 


located on. streams 


where there are falls or 


Water power is used to run the ma 


rapids. 


America there 
lack of 
much 


for in Central 
total 
Moreover, 


chinery, 


is an almost mineral 


fuels. water 1s 


necessary to coffee cleaning, and the 


location of the ‘“‘benefieio” near a 


stream climinates the necessity of 


piping water to it. 
involves the fol 


Cleaning coffee 


lowing pulping, ferment 


ing and washing, drying, hulling and 


pr ICCSSCS: 
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polishing, and sizing and grading. 
The cherries are emptied into slanting 
cement tanks as soon as they are 
brought to the cleaning mill from the 
trees (Fig. 9). Krom these tanks 
they are washed into pulping ma- 
chines after which they are run into 
cisterns containing water to loosen 





FIGURE 9, 
(Courtesy of Robert S 


Washing tanks in a large beneficio. 
Platt.) 


the remaining pulp (Fig. 10). After 
a final washing, the beans are spread 
out on cement drying floors where 


they are stirred at frequent inter- 
vals with long wooden rakes. ‘The 
drying process is completed when 


the beans are flinty and so hard that 
they cannot easily be dented, and the 
parchment is so dry that it can be 
rubbed from the beans like the skin 
from peanuts. When the beans are 
dried, they are run through mechani- 
cal hullers and polishers, then hand- 
graded and sorted, and finally packed 
for shipment in new jute bags, each 
having the capacity for 150 pounds 
of coffee. 

Well-prepared, high-grade coffee is 
bluish in color, bullety in weight and 
feel, and uniform in general appear 
ance. <A feature of high-quality cof 
fee is the oil in the seed coat as well 
as caffein in the body of the seed, 
which gives it a bitter taste. It is 
these things, largely, that have been 
responsible for the enviable reputa 
tion which Central American coffee 


has enjoyed in the world’s coffee 
markets. 


COFFEE PRODUCTION ON SMALL 
PLANTATIONS 


Coffee production on small estates 
involves essentially the same proc- 
esses used on the large plantations. 
Difference in method is the chief 
distinction between the two types of 
plantation. ‘The small plantations 
vary from 1 to 50 acres in size, most 
of them being owned by natives. 
Qn small primitive 
methods of hand cultivation are em- 
ployed. 


these estates, 
The native farmers conduct 
their operations with as little capital 
as possible, and of necessity use sim- 
ple implements, chiefly 
spades. 


hoes and 


COSTS OF PRODUCING COFFEE 


The average cost of producing a 
pound of coffee in Central America 
is estimated to be about five or six 


cents. This figure includes the cost 





FiGurRE 10 
of Robert S 


Fermenting tanks. (Courtesy 


Platt.) 


curing, and 
lreighting, export duty, 
the nearest 
market average about two and one 
half cents per pound. ‘The interest 
on the planter’s investment, his per 


of growing, picking, 
cleaning. 


and transportation to 


sonal salary, and the depreciation of 
trees and equipment amount to two 
or three cents per pound and _ bring 
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the total production cost up to about 
ten or twelve cents a pound. 
estimates are general and do not show 
differences in the cost of producing 
different grades of coffee. High- 
grade coffee is considerably more ex- 
pensive to produce than low grade, 
because it necessitates extra cultiva- 
tion, more fertilization, and more 
careful picking than low grade, and 
as previously noted, the better varie- 
ties do not yield such large crops. 


FACTORS INVOLVED IN PRODUCTION 


COSTS 


The availability and cost of money 
and labor make a difference of sev- 
eral cents per pound in the cost of 
producing coffee. At present inter- 
est rates for Central American plant- 
ers are from 10 to 12 per cent. 
few years ago, they were 24 to 2 
per cent. The present reduction in 
the cost of money has reduced the 
production costs about one and one- 
half cents per pound. 


cu > 


Likewise, it 
is obvious that cheap abundant labor 
available at coffee-picking time is a 
great advantage to the growers, and, 
in many cases, materially lowers the 
cost of production. This is shown 
by a comparison of itemized produc- 
tion costs in the Sierra-Puebla and 
the Matagalpa regions of Nicaragua. 


Labor costs in Matagalpa where labor 


is fairly plentiful are about 14 per 
cent the Sierra- 
Puebla region where labor often is 


less than those in 
scarce and, therefore, expensive. 
The number and nature of trans 
portation facilities and the distance 
from market are important consid 
erations in estimating the total pro- 
duction costs. kor example, in the 
Sierra-Puebla region, which is near 
the coast and is well-supplied with 
railways and highways, transporta- 


tion 


costs are relatively low. In 


These 


Matagalpa, a remote region to the 
north, which is served only by cart 
loads, transportation costs are 205 
per cent greater. the 
cost of sacks and machinery are some- 
what higher in this region than in the 
former because of the long haul and 
the high freight rates involved in 
carrying them from the coast to the 
plantations. These statistics are 
based on estimates made by various 
consuls and by 


Moreover, 


numerous” coflee 


growers. 


MARKETING OF CENTRAL AMERICAN 
COFPEE 


Most of the coffee grown in Cen- 
tral America is exported. Just what 
proportion of the crop is marketed 
outside of 


(Central America is not 
known, as there are no. definite 
records of local consumption, but 


estimates indicate that between two- 
thirds and three-fourths of the crop 
is consumed in foreign countries. 
constitutes about 
two-thirds of the value of the total 


Central American exports, and is by 


Moreover, cottee 


far the most important export com- 
modity from the four most important 
coffee-producing republics. Export 
statistics show that 90 per cent of 
the total value of Salvador’s exports 
is coffee, and that in Guatemala, 
Nicaragua, and Costa Rica the per 
cents of the value of total exports 
which are coffee are respectively 84, 
53, and 52.! 


PRANSPORTING COFFEE TO THE PORTS 


The main transportation lines in 
Central America which 
serve the ‘They 
thread the main areas of production 
and connect them the 


are those 


coffee districts. 


1 Vox org : 
with Pacifie 
‘Bynum, Mary. Iniernational Trade in Coffee 


Trade Promotion Series No. 37, U. S. Dept 
Commerce, pp. 24-25. 
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FIGURE 11. 
rock. 


Road hard-surfaced by 
(Courtesy of Robert S. Platt.) 


crushed 


(Fig. 3). Krom 
population centers, 


coast the larger 
branch railway 
lines radiate out into the producing 
areas. lines in turn fed 
trails, some of which 
have been used for hundreds of years. 
Over these the is brought to 
railways by motor truck, by oxcarts, 
and by mule train, and in the 
inaccessible districts, in baskets car- 
the of Indian peons. 
There are still large numbers of areas 
which suffer greatly from inadequate 
or an almost total lack of 
transportation facilities. 
Only the main highways are hard- 
surfaced, for the expense of building 
them is great. However, the fact 
that they are suitable for motor 
transportation throughout the 
makes them practicable. There is an 
abundance of road-building material 
in most parts of the plateau areas in 
the volcanic rock which lies at or 
near the surface, and macadam roads, 
surfaced with crushed rock which has 
a limestone base and makes a kind 
of cement, are common (Fig. 11). 
The local and private roads between 
the smaller 


‘These are 


by roads and 
cotlee 
more 


ried on heads 


modern 


centers are almost en- 
tirely dirt, and most of them are very 
poor and are totally unfit for 
during and immediately following the 
wet season. 


use 


Fortunately for the coffee growers, 
the dry season is long enough for 
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pick, clean, and send their 

market before the rainy 
season starts in the spring. During 
the dry months it uncommon 
sight in the coffee-growing areas to 
see trains of pack mules loaded with 
sacks of coffee, 


them 


coffee to 


is no 


or slow-moving teams 
of oxen hitched to carts filled with 
coffee which is being taken to the 
nearest railroad station to be shipped 
to port (Fig. 12) 
strongly built, 


‘These oxcarts are 
many of them having 
two large solid hardwood wheels, for 
the roads are stony and rough, and 
sometimes are so deeply rutted that 
the bottom of the cart appears to be 
dragging on the ground. 


COFFEE PORTS 
Generally speaking, more coffee is 


shipped from the Pacific ports than 


from the Caribbean. All of the 
coffee from Salvador which has no 
Caribbean coast, and nearly all of 


that from Nicaragua and Honduras, 
is shipped from Pacific ports. 


The 





Figure 12.-Ox-carts loaded with bags of 
coffee on the way to market. (Courtesy of 
Robert S. Platt.) 
biggest coffee port in Guatemala, 


is also on the 
although considerable eX- 
ported through Puertos Barrios and 
Livingston on the Caribbean. In 
Limon on the Caribbean 
coast ships most of the coffee, al- 
though Puntarenas, the Pacific port, 
is increasing in imports ince aS a 


Champerico, Pacific, 


coffee is 


Costa Rica, 
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coffee-shipping center. The chief rea- 
sons for the change are that it is con- 
siderably nearer to the coffee districts 
than Limon and to the fact that the 
United States has been taking more of 
Costa Rica's coffee in recent years and 
importing it by way of San Francisco. 

The fact that the Pacific coast 
ports are the outlets for the bulk of 
the coffee crop is largely the result of 
the proximity of the productive 
coffee areas to the Pacific coast, and 
not because of the superior shipping 
facilities on that coast or because the 
chief markets are on the Pacific. 
On the contrary, the Caribbean ports, 
as a whole, have better harbors than 
the Pacific, and are as well, if not 
better, equipped (Fig. 13). More- 
over, the chief markets for Central 
American coffee do not face the 
Pacific. This fact has a sound geo- 
graphic basis. The bulk of coffee 
shipped from the Pacific side repre- 
sents, in general, the flow of a com- 
modity from the producing areas to 
the nearest and most easily reached 
ports, and in the case of Salvador, to 
the only ports. Railway and _ high- 
way connections between the coffee 
areas and the Pacific coast are 
shorter, more direct, and more nu- 
merous than to the east coast, and 
on the whole, transportation costs 
are correspondingly less. Moreover, 
it is easier and cheaper to ship coffee 
from the areas where it is grown to 
the Pacific coast, then through the 
Panama Canal to New Orleans, New 
York, London, or Hamburg, than it 
is to transport it across Central 
America and then by water to its 
final destination. 


MARKETS FOR CENTRAL AMERICAN 
COFFEE 


The markets for Central American 
coffee have changed very definitely in 





FiGuRE 13.—-Lightering coffee from port to 
ship. (Courtesy of Robert S. Platt.) 


Sefore 1914, 
by far the greater portion of the 
Central American crop went to Euro- 
pean countries. In 1913, Germany 
bought 55 per cent of the Guatemalan 
crop and 32 per cent of Salvador’s. 
Great Britain imported 65 per cent of 


the past fifteen years. 


Costa Rica’s coffee, and France took 
50 per cent of the Nicaraguan crop.” 
Statistics for previous years show a 
similar distribution of coffee exports 
from Central America, and empha 
size the fact that Central America 
looked to European countries as 
export fields for their single im- 
portant money crop. ‘This condition 
is largely the result of the apprecia- 
tion of high-grade coffee shown by 
several European countries and their 
consequent willingness to pay a high 
price for it. Moreover, European 
investments in Central American 
coffee lands were extensive, and those 
nations which had large coffee in 
terests in any republic provided the 
largest market for the coffee from 
that particular country, thus pa- 
tronizing their own investments and 
incidentally securing a market for 
goods manufactured within their own 
boundaries. 

During the World War, however, 
these European markets were closed 
and the Central American planters 
were obliged to find new customers 


? Bynum, op. cit 


————— — 
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for their coffee crop. This was es 
pecially true in Guatemala, for the 
country was greatly dependent upon 
Germany. Countries not so depend- 
ent on any one market fared better, 
but all of the republics were forced to 
look for other coffee markets. 

At that time the United States, in 
which a taste for high-grade coffee 
had not been developed, began to 
import high-quality coffee in con- 
siderable quantities. As a result of 
war conditions, there were practically 
no other buyers to compete for the 
Central American product and con- 
sequently the United States was able 
to purchase that high-grade coffee at 
prices not far beyond those which 
were paid for Brazilian coffee of lower 
grade. ‘These lowered prices, nat- 
urally, reduced the per cent of profit 
of the coffee growers, and caused 
them considerable loss (Fig. 14). 

Hlowever, with the closing of the 
War and the gradual reopening of the 
European markets the following 
years, the Central American planters 
have been able to regain some of 
their former customers. This be 
came noticeable in 1921-1922, when 
exports to Europe increased markedly 
and those to the United States de 
clined proportionately. Costa Rica 
has regained a large proportion of 
her London trade; Salvador has 
found new and valuable customers 
in the Scandinavian countries and in 
Holland; and Guatemala has been 
regaining a portion of her lost ground 
in the German market. At present, 
almost two-thirds of the Central 
American coffee crop goes to Great 
sritain, France, and Germany. 
SELLING PRICE OF CENTRAL AMERICAN 

COFFEE 


The technically-known = ‘“‘mild”’ 
coffees of Central America, as con- 
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FiGure 14.--Coffee exports from Central 
America to the United States, 1896-1925, in 
millions of pounds 


trasted with the coarser, stronger- 
flavored South American product, 
command a premium of several cents 
a pound in the coffee markets. Often 
the net profit to the planter averages 
from 30 to 40 per cent over produc- 
tion costs. However, the Central 
American planter pays high prices 
for his imported supplies, and _ this, 
to some considerable extent, reduces 
their profits. In years when condi- 
tions are not so favorable, or when 
the market is overstocked, the plant- 
ers consider themselves fortunate if 
their net profits run 10 to 12 per cent 
lower than the profits noted, and 
under such prices they are usually 
barely able to meet expenses. 


PROSPECTS FOR FUTURE MARKETS 


The growing of coffee in Central 
America seems to be well established. 
It is likely that there will continue to 
be a demand for Central American 
coffee by reason of its high quality, 
which makes it generally desirable 
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for blending purposes. At present, 
only one thing is apparent which may 
threaten the future of the industry. 
That is the experimentation in grow- 
ing high-grade coffee which is being 
conducted — by Central 
America’s best European customers 
in their tropical possessions. Hol- 
land, France, Great Britain, and 
Belgium are experimenting with cof- 
fee growing in Batavia, Cochin China, 
India, Ceylon, and Australia, and in 
the Congo, respectively. At present 
nothing definite has been accom- 
plished, but it is evident that should 
these experiments be successful to 
the extent that these European coun- 


several of 


tries are able to supply their own 
demand for high-grade coffee, the 
market for Central American coffee 


will 
totally 


outside the United States 
be negligible, or almost 
lacking. 

However, the United States is both 
an important market and an im- 
portant source of supplies for all 
of the Central American countries. 
This commercial relationship appears 
to be permanent and is based upon 
economic grounds. The proximity 
of the United States to Central 
America reduces freight charges, and 
frequent steamship service facilitates 
intercourse. ‘The demand in_ the 
United States for the coffee and other 
tropical products of Central America 
is growing, and, on the other hand, 
the products of American factories 
are finding increased popularity 
throughout Central America. 





EDWARDS PLATEAU, A COMBINATION RANCHING REGION 


William T. Chambers 


DWARDS PLATEAU is one 
of the distinctive cul 
tural and physiographic _re- 
gions of ‘Texas. It is 


most 


popularly 
known as the sheep and goat country 
of ‘Texas, and is the seat of one of the 
best developed and most prosperous 
ranching industries in the United 
States. The underlying limestone 
rocks (the Edwards and other forma 
tions of Comanchean age) resist ero- 
sion so that relatively great elevation 
and scanty stone littered soil dis- 
tinguish it from adjoining plain and 
hill areas on the southeast, east, and 
north; and the undulating, scrub-tree 
and thorn-bush summit areas present 
a marked the barren, 
rugged mountain ranges which border 
the region on the west. 


contrast to 


The plateau 
is separated from adjoining parts of 
the Gulf Coastal Plain on the south- 
east and east by sheer precipices and 
dissected areas (Balcones Escarp- 
ment) which are so rugged that they 
are locally designated as mountains. 
Lower escarpments separate the pla 
teau from adjoining plain and hill 
land to the north, and the gorge of the 
Rio Grande is on the southern bound- 
ary of the region. Only on the north- 
west where Edwards Plateau merges 
with the Great Plains (Llano Esta 
cado) is the boundary transitional in 
character. 

Conditions of the natural environ 
ment combine to make Edwards 
Plateau adaptable to a combination 
ranching industry. ‘The average an- 
nual precipitation varies from about 
30 inches in the eastern part of the 
region to 17 or 18 inches west of the 


Pecos River. This would probably 


enable the widespread development 
of dry-farming notwithstanding the 
rather high insolation and rapid rate 
of evaporation of the region if other 
conditions were favorable, but the 
residual soil cover of the limestone 
bed rock is so thin and cluttered with 
that all the slope and_ hill 
land and most upland districts are 
permanently non-agricultural. The 
drought-resistant vegetation is well 
suited to pastoral utilization since it 
contains turf forming and bunch 
grasses, a variety of herbaceous plants 
which may be designated as weeds, 
and many kinds of shrubs and small 
trees which 


stones 


most of are thorny. 
Indeed the vegetation is so varied 
that its'thorough utilization necessi- 
tates the maintenance of many goats 
and sheep as well as cattle upon prac- 
tically every ranch. 

This plateau has been a pastoral 
land throughout the period of Ameri- 
can occupation, and is now devoted 
almost exclusively to ranching. Af- 
ter the Indians were expelled (about 
1880), sheepmen residing farther east 
and northeast began to enter the 
region with their flocks during periods 
alter heavy rains when 
forage was abundant. 


succulent 
The scarcity 
of flowing streams and other perma- 
nent watering places made the range 
inhospitable to cattle, but sheep 
throve since they were able to subsist 
for weeks or even months without 
access to a water supply other than 
dew and moisture obtained by feed- 
ing upon succulent grasses and weeds. 
Permanent settlement began about 
1890 when wells were bored and 
equipped with windmills and tanks 
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water. These 
improvements enabled the perma- 
nent maintenance of livestock in the 
plateau and the successful introduc- 
tion of cattle. Barbed wire fences 
began to be built, and stockmen 
found it necessary to secure legal 
right to the use of the range by leas- 
ing it from the state, railroad com- 
pany, and other owners. During 
the first years of the 20th century, 


or ponds for storing 
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density of population averages only 
slightly more than 2 per square mile, 
and that there are approximately 83 
sheep, 46 goats, and 16 cattle for 
every man, woman, and child in the 
region. 


LIMITED WATER SUPPLY 


The relatively scanty supply of 
surface water and its inaccessibility 
exert a profound influence upon 
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FIGURE 1 


ranchmen began to purchase the 
land they occupied, and after 1910 
the modern era of scientific ranching 
was ushered in by the construction 
of wolf-proof fences, the introduction 
of blooded animals, and the system- 
atic improvement of the range as well 
as of the herds of cattle and flocks of 
sheep and goats. ‘The supremacy of 
the ranching industry is indicated by 
the facts that land holdings are com- 
monly measured by sections (640 
acres), that most holdings have 
from 4 to 20 sections and a few con- 
tain 100 or more, that less than an 
eightieth of the land is in crops, that 


CENTRAL 
MINERAL 
REGION 


Edwards Plateau and adjoining areas 


human occupation of the region. 
Scanty, torrential precipitation; thin, 
stony soil; and rapid rate of evapora- 
tion combine to make the water- 
courses dry most of the time; but the 
largest streams have eroded canyons 
below the water table so that they 
are spring fed and perennial in flow. 
(reat height and precipitous slopes 
of the canyon walls make these 
rivers so inaccessible to livestock 

upland pastures that their value as 
sources of water supply is small. 
Minor watercourses flow only after 
heavy rains in their drainage basins, 
but many of them have rock depres- 
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FiGURE 2, 
the Edwards Plateau, near Rock Springs 


Landscape in a stony soil area of 


sions which contain water for weeks 
after rains and 
places for livestock. 


serve as watering 
Storage basins 
are also constructed by building 
dams across valleys, but these sources 
of water supply fail during periods of 
drought when the succulent grasses 
and weeds become dry and the water 
requirements of livestock become 
greatest. 

\t such times wells bored to levels 
lower than the water table are practi- 
cally the only sources of water supply 
on most ranches. ‘These wells are 
equipped with windmills and pumps 
which are driven by the rather con- 
stant and strong winds of the pla- 
teau and lift 
It is collected in storage reservoirs or 
tanks the well and 
built of limestone blocks, conerete, or 
iron. A few 


are excavated in the stony soil and 


water to the surface. 


located beside 


galvanized reservoirs 
bed-rock of the plateau, but they are 
wasteful of the precious water supply. 
Pipe lines connect the storage tanks 
with troughs located in pastures and 
distribute the water by gravity, and 
the animals visit a watering place one 
or more times each day to quench 
their thirst and lick the salt which is 
placed conveniently near. Since the 
inhabitants of the region secure most 
of their water supply from wells, the 
windmill 
every ranch 


is conspicuous at almost 


“headquarters’’ and 


A COMBINATION RANCHING REGION 69 


town site. Fortunately, ground wa- 
ter is sufficiently abundant to supply 
the needs of the livestock and the 
human population, but it is inade- 
quate for use in irrigation except on 
avery small scale. 


LARGE SIZE OF LAND HOLDINGS 


Rather low-carrying capacity of 
the land and high cost of living neces- 
sitate the much land per 
family. ‘The average density of live- 
stock upon ranches on the plateau is 
only about 110 sheep, 62 goats, and 


use of 


22 cattle per section; and the main- 
tenance of an acceptable standard of 
living tele- 
phone, automobile, and radio, and 


necessitates access to 
in many cases the possession of a 
home in the nearest town as well as 
upon the ranch. 
automobile 


The tele phone and 
invaluable aids in 
dissipating the monotony, solitude, 
and life far the 


are 


seclusion. of from 


ede te 


= tee 





Figure 3.--Landscape in an area having 
relatively abundant soil, near Rock Springs on 
the Edwards Plateau. 
nearest town and several miles from 
but they are 
more costly here than in most parts 


neighboring families; 


of the United States. The sparse 
distribution of homesteads in rural 
sections of the plateau increases the 


maintaining 
the 
home, and location many miles from 
the nearest 


cost of securing and 


efhcient telephone service in 
railroad station adds to 


the price of gasoline, lubricating oil, 
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FIGURE 4.—-View across the gorge of the Devils River near Del Rio 


The limestone outcrops in the 


foreground, the gorge is verdant with small trees and thornbush, and stones cover the slopes in the 
background. A hydroelectric power project was under construction immediately below this section 


of the gorge in 1928. 


and automobile accessories as well as 
other supplies. Fortunately the iso- 
lation of ranch headquarters and 
remoteness of the towns cause little 
inflation in cost of owning and oper- 
ating the radio—matchless trans- 
mitter of ideas, information, and 
concerts across unpeopled spaces. 
Many ranchmen maintain a home 
in the nearest county seat town to 
facilitate participation in community 
activities and the education of their 
children. The population is too 
sparse to enable the maintenance of 
good schools, efficient churches, and 
other community organizations ex- 
cept in the larger centers; and the 
remoteness of many ranches tends to 
restrict the access of their inhabitants 
to the institutional and community 
life of the town. Hence some fami- 
lies reside in town during seasons 
when their constant presence at the 
ranch is not essential to its efficient 
management. ‘This enables free par- 
ticipation in community activities 
during much of the year, and facili- 
tates church attendance and _ the 
education of children in the public 


schools. Other families employ pri- 


vate tutors for their children and 
make frequent excursions to town by 
automobile. ‘Thus some women reg- 
ularly attend bridge club meetings at 
places 50 or more miles from their 
respective ranch homes. 





FIGURE 5. 
in Edwards Plateau. The corrals are fenced in. 
The water flows from the well to the tank through 
the overhead pipe. 


Windmill and water tank at a well 


The smallest ranch that may be 
economically watered contains four 
sections so arranged that they form 
a square. One well located at the 
center of such a ranch can supply all 
the livestock it will support, thus 
making unnecessary the duplication 
of costly watering facilities and plac- 
ing a dependable water supply within 
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reasonable distance of all parts of the 
range. ‘This consideration, together 
with the low-carrying capacity of 
the land and the high cost of living 
in the region, makes it seem that 
ranches having less than four sec- 
tions are too small to support a 
family under present conditions. On 
the other hand, ranches containing 
20 or more sections are too large to 
be efficiently managed by one family 
unless there are several young men 
to assist with the work. The opti- 
mum size of land holding is from 4 to 


- > “ 


trees grow in practically all parts of 
the plateau. Hence the range pro- 
vides forage in ample variety to 
maintain livestock in excellent condi- 
tion, and its thorough utilization is 
contingent upon the production of 
sheep and goats, which browse upon 
bushes and trees and consume weeds, 
acorns, and nuts, as well as cattle 
which feed chiefly upon grasses. 
The ranging of sheep and goats upon 
the land increases the carrying ca- 


pacity since they consume much for- 
age which cattle cannot utilize. It 





FIGURE 6.—-Sheep on a range near Del Rio. 


20 sections under present conditions, 
and most of the ranches are within 
these limits. 


ADAPTABILITY TO COMBINATION 
RANCHING 


Edwards Plateau is exceptionally 
well suited to diversified or combina- 
tion ranching. The gently rolling to 
hilly surface features of the region and 
the thickets of bushes and small trees 
afford excellent natural protection to 
livestock from cold winds in winter 
and the intense heat and sunshine of 
summer. ‘The thin to stony soil of 
the upland, the stony and rock out- 
crop slopes, and the alluvial valleys 
afford such variety of soil and mois- 
ture conditions that many species of 
grasses, weeds, shrubs, and small 


also helps maintain the quality of the 
range by preventing undue expansion 
of shrub and tree vegetation at the 
expense of the valuable grasses. The 
conspicuous absence of sandy soil 
also favors diversified ranching for 
when sheep and goats are on a sandy 
range, the grains become embedded 
in the fleeces so that they add to the 
difficulty of shearing, damage the 
shearing machinery, and reduce the 
sale value of the clip. Moreover, 
the semi-arid climate facilitates the 
control of internal parasites which 
tend to destroy sheep and goats in 
humid areas. It also helps prevent 
infestation of the range by Texas 
fever ticks which still greatly retard 
cattle raising in many parts of the 
South. 
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These natural advantages, to- 
gether with the high prices of wool, 
mohair, and meat, have’ brought 
prosperity within the grasp of ranch- 
men, and enabled the expansion of 
combination ranching. With wool 
selling for about forty cents a pound 
and mohair at approximately twice 
that amount, the regional income 
from the sale of millions of pounds of 
these materials is large; and ranch- 
men who run thousands of sheep and 
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the best breeding stock available. 
Many ranchmen have modern homes, 
good automobiles, and give their chil- 
dren the advantages of college and 
university training. In fact, combi- 
nation ranching has proved so profit- 
able in Edwards Plateau that it is 
practiced throughout the length and 
breadth of the region, and is expand- 
ing into adjoining areas to the north 
which have heretofore been devoted 
to cattle raising. 





FiGURE 7 
background surrounded by a wolf-proof fence. 


goats secure large revenues by the 
sale of the clip. The people insist 
that high import duties on wool and 
mohair are vital to their prosperity, 
and their Democratic Congressmen 
prove staunch supporters of the pro 
tective tariff addi 


policy. Large 


tional revenues are obtained by the 
sale of tens of thousands of lambs 
and many sheep, goats, and cattle 
not needed for breeding purposes. 


The resulting prosperity of the ranch 
men is such that improvements in the 
fencing, watering, and feeding equip 
ment of ranches are being made, and 
flocks and herds are being improved 
to new the 


high levels by use of 


Angora goats on a range near Sonora. 


The ranch headquarters are in the central 


Ust OF RANGE FORAGE 


In years having average and abun 
dant rainfall there is an ample sup 
ply of feed on the range. (Grrass, the 
chief component of the vegetation in 
areas having moderately abundant 
and fertile soil, is the mainstay of the 
ranching industry. It supplies much 
more than half of the food consumed 
by sheep and cattle, and is an im 


portant food of goats. The chief 
species are curly mesquite grass 
(Ililaria cenchroides) and buffalo 


yrass (Bulbilis dactyloides) which oc 
cupy open spaces between shrubs and 
trees in undulating to smooth upland 
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FiGuRE & 
this breed because of its superior ability to thrive on the range 


Herefords grazing near Sonora 


and alluvial areas. ‘There are also 
shade-enduring grasses which abound 
in the thickets and clumps of bushes, 
and some which grow during winter 
and the early spring. Several of 
these grasses cure on the range and 
therefore are important sources of 
nourishment for livestock during pe 
winter. 
plants 


and in 
herbaceous 


riods of 
Many 
commonly classed as weeds are also 
grazed with relish especially by sheep. 
than half their 
food supply by browsing the foliage, 
buds, 


drought 


sorts ol 


(,oats secure more 


and 
shrubs and trees: and these sources 


flowers, fruits, twigs of 


of nourishment are utilized to some 
Live 
oak (Quercus virginiana) is the most 
important 


extent by sheep and cattle. 
browse plant of the re 
gion, for it has the advantages of 
and hay 
ing luxuriant foliage which is palat 
Shin oak 
(Quercus breviloba) is also a favorite 
like 


produces quantities of acorns which 


being evergreen in- habit 
able to all range animals. 


browse plant and, live oak, 


are consumed by goats and sheep es 


pecially. ‘Thorny leguminous shrubs 


called 


sheep and goats in spite of 


“catclaws”’ are relished by 


Practically all cattle in Edwards Plateau belong to 


sharp spines; and sumac, wild plum, 
lote persimmon, 
buckeye, and hackberry are browsed 


mesquite, bush, 


to some extent. 


During periods of | protracted 


drought, range vegetation that is 
ordinarily avoided by livestock 1s 
used as maintenance feed. Grass 


dries and cures on the range making 
quantities of nutritious feed in pas- 
which have not been grazed 
As this natural hay crop 


tures 
closely. 
becomes exhausted, the animals ob 
tain an increasing portion of their 
food by browsing upon the shrubs 
and trees which remain verdant. If 
the drought continues, even these 
plants cease growing and begin to 
the browse be 
the cattle 
such times the 
the 


thorny and well-protected plants on 


shed leaves so that 
and 


weak. At 


attack 


comes scanty grow 
thin and 
animals begin § to more 
the range including sacahuista and 
some other yuccas and even prickly 
peal and cane cacti, 

This work is so difficult for cattle 
that find it 
assist them by chopping the plants 
into pieces with the axe, by running 
the 


ranchmen advisable to 


woody stems through cutters 
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Landscape showing yucca, valued as a source of emergency feed, mingled with other 


vegetation. One specimen is in the right foreground and others are visible to the left and the right of 


the fence post 


especially designed for the work and 
by burning the thorns off succulent 
materials. ‘Thus the tender, succu 
lent basal parts of the leaves of 
sotol (a short-stemmed yucca) are 
made available by cutting the plant 
longitudinally into quarters with an 
axe or by burning off the spiney tips 
of the leaves which protect them from 
attack by livestock. The woody 
stems of soapweed and Spanish dag 
ger (long-stemmed yuccas) are made 
suitable for feeding by chopping or 
grinding them in machines especially 
built for the work. 
are used in 


(sasoline torches 
burning thorns off 
yucca, prickly pear, and cactus so 
that their succulent parts may be 
consumed. 

The value of these plants as sources 
of emergency feed supply is very 
yreat. They remain succulent and 
palatable during the most protracted 
droughts of the region, and under 
average growth conditions yield from 
1,000 to 2,000 pounds of feed per 
acre. ‘The value of this feed is en 
hanced by its production on the 
ranch where it is needed, whereas 
purchased feeds as cotton-seed meal 
and grain sorghum must be hauled 





The Angora goats are enclosed within wolf-proof fences 


fromadistant railroad station. More 
over, this emergency feed may be 
produced when all other sources have 
been exhausted, and the plants 
used in its production are practically 
valueless under ordinary range con 
ditions, so that their occasional re 
moval tends to improve the quality 
of the range. 


SMALL IMPORTANCE OF CULTIVATED 


CROPS 


The acreage devoted to the produce: 
tion of cultivated crops is exceedingly 
small, chiefly because environmental 
conditions make the land unsuited to 
farming. Approximately an cighti 
eth of the area of the plateau is in 
crops, and less than one acre in sixty 
of land included in ranches ts culti 
vated. There is very little farming for 
much of the cultivated land is used in 
the growth of feed crops on ranches, 
and in places one may ride 100 miles 
through the country without seeing 
a field under cultivation. Some up 
land and alluvial areas have suth 
ciently deep and stone-free soil to 
enable the growth of drought-resist 
ant crops by dry-farming methods; 
and areas of this sort, especially on 
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small ranches, are cleared, fenced, 
and planted in grain sorghum, Sudan 
yrass, or sweet sorghum. Most of 
the arable land is still uncultivated 
because it is valuable as range and be 
cause scanty labor supply and disin 
clination to do farm work restrict 
crop) production on most ranches. 
The potential utility of this land is 
very great, however, for as the 
ranching industry becomes more in 
tensive it may be used to produce 
feed crops during years of plenty to 


~ 
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MARKETING RANCH PRODUCTS 


Limited railroad facilities make 
the marketing of ranch products a 
major problem in large sections of 
Kdwards Plateau. Rugged marginal 
districts and elevation above ad 
joining areas to the north, east, and 
southeast, together with the small 
traffic yielding power of the land 
and the competition of automobile 
and truck transportation, discourage 
railroad building. Hence, the rail- 





Ficure 10. One of the wool and mohair warehouses located beside tracks of the Southern Pacific 
Lines at Del Rio 


maintain stock in periods of drought, 
thus increasing the carrying capac 
ity of the range and the stability 
of the ranching industry. Pecan 
trees flourish along rivers in_ the 
relatively humid castern part of the 
region. Many groves have been 
budded, and in places the nuts are an 
important commercial and supply 
product. Some alluvial land, mostly 
in the valleys of the Pecos, Rio 
Grande, Concho, and Llano rivers, 
is irrigated with water obtained from 
streams or large springs in their val 
leys. ‘This land is used in producing 
alfalfa, Sudan grass, and other feeds, 
or is planted in cotton. On some 
ranches home ygardens are irrigated 
with well water, but the acreage 
employed ts negligible. 


road facilities of the region consist of 
lines fringing its edges and a few 
branch roads which penetrate short 
distances into the interior. Conse 
quently, many ranches are from 50 
to 8O miles from the nearest railroad 
town, and probably most of them are 
10 or more miles from their respec 
tive shipping points. 

Wool and mohair are moved by 
truck to primary markets such as 
Del Rio, San Angelo, Kerrville, and 
Sanderson which are located on or 
near the margin of the region. Many 
ranchmen haul their clips to the 
warchouses of companies which oper 
ate in these railroad towns, and the 
companies sell on a commission basis 
to dealers in the great wool and mo 


hair markets. Some ranchmen sell 
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directly to local merchants or other 
agents of outside firms. In any case 
the fleeces are packed in large sacks, 
loaded upon motor trucks, and hauled 
to railroad stations, whence they 
are shipped to Boston or another 
major market. The movement by 
truck is expensive, but wool and mo- 
hair are sufficiently valuable in pro- 
portion to weight and bulk to bear 
the cost. 

Location far from shipping point 
is a serious handicap in marketing 
livestock. The animals are driven 
to a shipping point, and the owner 
absorbs losses due to the decline in 
their weight and condition conse- 
quent to their large expenditure of 
energy and the inadequacy of food 
and water supply during the drive. 
When the journey requires two or 
more days, pasture and watering 
facilities are rented for the stock at 
night, and ranchmen plan their move- 
ments so that they will not be in 
each other’s way on the highway or 
at resting places. Some railroads 
have purchased and improved small 
ranches at intervals of 8 to 10 miles 
along principal highways, and give 
their patron shippers overnight use 
of the properties. without charge. 
The marketing process is also facili- 
tated by making highway lanes wider 
than in agricultural areas (widths of 
300 feet are common) so that there 
are strips of grazing land along the 
roadbed which provide forage for the 
animals as well as ample room for 
their movement. Nevertheless, the 
continued laning of highways, the 
increased cost of securing suitable 
space for resting and feeding live- 
stock and the rising wages of labor 
accentuate the difficulty of market- 
ing animals and increase the de- 
mand for the extension of railroad 
facilities. 
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FIGURE 11. 
Houston, 
market in the Northeastern States. 


Loading wool upon a steamer at 
Texas, for coastwise shipment to 


INTENSIFICATION OF THE RANCHING 
INDUSTRY 


Gradual intensification of land 
utilization in the plateau is indicated 
by the increasing use of fences and 
decreasing average size of pastures. 
The barbed wire fences formerly used 
to separate adjoining ranches have 
been replaced by wolf-proof fences 
constructed by stretching woven wire 
fencing on posts of cedar, mesquite, or 
other indigenous wood with strands 
of barbed wire along the ground and 
above the woven fencing. These 
fences minimize the work of herding 
livestock, and make feasible their 
free dispersal in pastures so that 
they have equal access to forage and 
can develop uniformly and rapidly. 
Fences aid ranchmen in exterminat- 
ing wolves and coyotes, for these 
animals may be driven from a range 
to the encircling fence and killed. 
After these predatory animals are 
destroyed, the wolf-proof fences prac- 
tically prevent reinfestation. They 
also retard the stealing of livestock 
and the spread of communicable 
diseases. Fences are built to divide 
ranches into pastures and lots so that 
the time of breeding and the animals 
used in production of the lamb, kid, 
and calf crops may be controlled. 
This also permits the seasonal use of 
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pastures to prevent overgrazing and 
to facilitate the propagation of de- 
sirable plants. 

The decline in age at which ani- 
mals are marketed and increase of 
effort to improve the grade of wool 
and mohair produced also denote 
intensification of the industry. 
Ranchmen are giving increased at- 
tention to the production of lamb, 
kid, and calf crops; and practically 
all animals, save those selected for 
breeding purposes, are marketed while 
they are still young and growing. 
This gives greater income from the 
amount of feed consumed than can 
be obtained by selling older animals 
and increases the rate of capital turn- 
over. Breeding stock is fattened 
and marketed the risk in- 
volved in carrying it becomes great. 
The careful use of excellent breeding 
stock including Rambouillet and 
Merino sheep, Angora goats and 
Hereford cattle, the adoption of 
improved methods of shearing ani- 
mals, and the effort of ranchmen to 
coéperate in the marketing process 
are other evidences of increasing in- 
tensification of the ranching industry. 


before 


RANCH MANAGEMENT 


Efficient operation of a_ ranch 
requires varied knowledge and con- 
siderable managerial skill. The sci- 
entific ranchman consistently culls 
out and improves his breeding stock; 
he preserves a delicate balance be- 
tween the number of animals and the 
amount of forage on his range; he 
maintains the most advantageous 
proportions for his pastures between 
the different classes of livestock; 
and he is able to manage labor, 
purchase supplies, and sell ranch 
products advantageously. His in- 
come varies directly with the amount 
and quality of wool, mohair, and sur- 


77 
plus livestock produced. Therefore, 
he maintains maximum productivity 
of flocks and herds by the skillful use 
of good breeding stock and the 
removal of relatively unprofitable 
animals. Earnings may be increased 
by grazing as many animals as the 
range will safely support at all times. 
This involves an increase in number 
of livestock grazed during times when 
forage is abundant, and a reduction 
in size of flocks and herds without 
sacrificial selling during periods of 
drought when forage is scanty. 
Ranchmen also study the vegetation 
of their land to determine the pro- 
portion of sheep, goats, and cattle 
that makes most efficient use of the 
range. ‘hey strive to maintain that 
proportion between these classes of 
animals which will earn the greatest 
return at current price levels. Hence, 
goats are most numerous on ranches 
having much stony, rugged land and 
an abundance of shrub vegetation, 
especially when mohair brings high 
prices. Cattle graze in greatest num- 
bers on relatively smooth, grassy, 
well-watered pastures. Sheep find 
optimum conditions on rolling land 
having an abundance of both graze 
and browse vegetation, but do well 
on either the typically goat or cattle 
ranges. These facts, together with 
the high average price of wool in 
the protected American market, ac- 
count for the dominance of sheep 
among range animals in the region. 


RANCH LABOR 


The character of ranch labor has 
changed materially with increasing 
intensity of the ranching industry. 
In pioneer days ranchmen employed 
cowboys who could ride skillfully, 
rope, brand, and herd animals, and 
ably defend the interests of the 
employer against Indians, thieves, 
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FiGuRE 12.—-Cowboys driving lambs to market along a highway in Edwards Plateau. 
lambs and their driver are visible in the background. 


When the use 
of wire fences became widespread 
and the civil government assumed 
the administration of justice, the 
fighting ability of cowboys lost its 
utility, and increased emphasis was 
given to skill in managing livestock 
and range land under modern ranch- 
ing conditions. The cowboy is still 
a good horseman for much of his 
work is done in the saddle, and he is 
still active, strong, and self-reliant. 
His primary business is to assist in 
caring for the needs of livestock and 
in the direction of their movements. 
He must be able to quickly detect 
and minister to the needs of sheep, 
goats, and cattle. He must be able 
to make an intelligent guess as to 
where livestock is feeding at any given 
time, ride to it promptly, and perhaps 
drive it to headquarters or another 
pasture. Although he = still uses 
the lasso and wears chaps to protect 
himself from thorn-bush, it is far 
more essential that he intelligently 
care for the valuable blooded live- 
stock, skillfully direct their breeding, 
and manage the range efficiently than 
that he be able to break wild horses 
and rope cattle. In fact, his work is 
professional in character, and he 
feels so superior to the farm hand 
that he usually resigns his position 
if asked to plow or do other agri- 
cultural labor. 


and rival ranchmen. 


A flock of 


About half of the hired laborers are 
Mexicans. They do the ordinary 
work on large ranches, and some 
seasonal Mexican labor is used on 
practicallyeveryranch. ‘Theirwages 
vary from half to two-thirds as much 
as those of white men. Regular 
Mexican hands are employed in the 
building and maintenance of fences, 
the herding of livestock, the clearing 
of land, and the production of feed 
crops. During lambing and kidding 
seasons, many Mexicans come into 
the region to help with the work, and 
migratory crews of them, equipped 
with the necessary machinery, go 
from ranch to ranch, shearing sheep 
and goats during the spring and 
autumn months. 

CITIES AND ‘TOWNS 

The larger towns of Edwards Pla- 
teau are of two rather distinct types, 
namely, railroad towns and interior 
towns. The former class includes 
Del Rio, Kerrville, Fredericksburg, 
and San Angelo. San Angelo is 
located very near to but not in Ed- 
wards Plateau. However it is the 
commercial center for a large section 
of the region. These thriving cities 
are located at strategic points near 
the margin of the region, have popu- 
lations of 5,000 to 20,000, and are 
accessible by railroads as well as 


highway. ‘The railroad services and 
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radiating highways of these cities, 
together with location in the best- 
developed and most accessible por- 
tions of the region, enable them to 
serve as commercial centers for ex- 
tensive areas of ranching country. 
Products from tributary areas, in- 
cluding millions of pounds of wool 
and mohair and thousands of sheep, 
goats, and cattle are shipped from 
these primary markets. Local whole- 
sale houses, bakeries, ice and_ ice 
cream factories, and bottling works 
distribute goods by truck to distant 
inland centers; and retail and _ per- 
sonal service firms secure patronage 
from places more than 100 miles 
distant. Dry, healthful climate and 
location on principal highways in the 
midst of districts where deer and 
and wild turkey abound enable these 
cities to profit from tourist and resort 
business. ‘They are vigorous, grow- 
ing centers which have paved streets, 
modern hotels, good schools, well- 
equipped homes, and all the modern 
conveniences of life. 

County seat towns located in the 
interior of the plateau, such as 
Sonora, Ozona, Junction, and Rock 
Springs, are the secondary centers of 
the region. They are located at 
highway and road intersections, but 
have no railroads. ‘The small size of 
the tributary population and lack 
of railroad services prevent develop- 
ment of wholesale trade, but there is 
considerable retail business and some 
of the banks have deposits of almost 
$1,000,000. These towns have popu- 
lations of 1,000 to 2,000 and are 
community centers for the inhabit- 
ants of hundreds of square miles 
of adjoining land. Ranchmen have 
homes in these towns so their fami- 
lies may enjoy the advantages of life 
there, and many of them are members 
of local churches and clubs. The 


children attend the public schools in 
these centers; and occasionally peo- 
ple gather from far and near to partic- 
ipate in a barbecue, witness a rodeo, 
or attend meetings of the Sheep and 
Goat Raisers’ Association of Texas. 
These communities have telephone, 
telegraph, and electric power and 
light service, and some of them have 
municipal water works and pavement 
in the business district. 


PROBABLE FUTURE TENDENCIES 


Combination ranching will become 
more intensive as time passes, and 
the growth of other industries will 
increase the complexity of economic 
life in some sections of Edwards 
Plateau. Great expanses of dry, 
stony, thin-soiled, undulating, and 
hilly land will remain in ranches 
because it is unsuited to higher 
economic utilization. Combination 
ranching will persist because the 
variety of vegetation and land forms 
are admirably suited to that industry. 
As ranching becomes more intensive 
under the pressure of rising land 
values and increased use of capital 
equipment, greater amounts of arable 
upland will be planted in Sudan grass, 
grain sorghum, and other drought- 
resistant crops which will serve as 
supplementary and emergency feeds 
for range animals. Narrow strips of 
alluvial land along some of the rivers 
will produce crops of excellent pe- 
cans, and there will be increased 
production of alfalfa, cotton, and 
Some of the larger 
streams will be impounded in their 
gorges and used in irrigation and the 
generation of hydro-electric power. 
Much of the power will be marketed 
in towns and cities of the region, 
facilitating the development of fac- 
tories, including wool and mohair 
textile mills. The discovery and 


vegetables. 
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initial exploitation of petroleum fields 
in the western part of the plateau 
and adjoining parts of the 
Valley are stimulating the growth 
of that section and of Del Rio which 
is connected with producing fields by 


Pecos 


(GEOGRAPHY 


a pipe line and has a small refinery. 
If this industry becomes large, it will 
exert a profound influence upon 
economic life in some sections of the 
plateau and affect the social organi- 
zation as well. 





BUFFALO AS A FLOUR MILLING CENTER 
Laura O'Day 


HE rapid growth of flour 

milling in Buffalo since 1900 

is one of the outstanding in- 
dustrial developments of recent 
times. Buffalo flour mills now have 
a daily capacity of over 40,000 bar- 
rels.'!. They produce more than 12,- 
Q00,000 barrels of flour and 480,000 
tons of wheat feed a year. Thirty- 
five years ago, although flour had 
been milled in Buffalo since 1826, 
only a few thousarid barrels were 
ground. Before 1900 the center of 
the industry was farther west and 
flour milling was of minor impor- 
tance in a city at the eastern end of 
the lakes. ‘Today, however, Buffalo 
is the first milling center of the 
country. Since 1903 its flour output 
Min- 
neapolis; but steadily, year by year, 
the discrepancy in production has 
been diminished (Fig. 1.) Minneap- 
olis mills turned out 10,787,612 bar- 
rels of flour in 1929, while the Buffalo 
production was 10,246,007. barrels. 
In 1930 the output of the Buffalo 
mills exceeded that of Minneapolis. 
Buffalo manufactured 12,239,000 bar- 
rels of flour during 1930. The Min- 
neapolis production did not reach 
12,000,000 barrels.* 

Klour milling in Buffalo is a direct 
expression of the function the city 
performs as a bulk-breaking point in 
the grain trade of North America. 
Over 200,000,000 bushels of grain 


has been surpassed only by 


‘ Northwestern Miller Almanack and Yearbook 
of the Breadstuffs Industries, CLVI1, Sec. Il, No. 
I (Minneapolis, 1929), p. 56a. 

* Hanrahan, T. H.: Annual Report of the Presi 
dent to the Members of the Buffalo Chamber of 
Commerce (Buffalo, 1929), p. 14. 

' Buffalo Chamber of Commerce: Niagara 
Area Journal of Commerce, Jan., 1931. 


pass through the port annually. 
This huge traffic in grain grows out 
of the situation of the city at the 
eastern end of Lake Erie. Grain 
moves from the upper lakes to Buffalo 
where it is transhipped to rail, barge, 
or lower lake carriers. ‘This breaking 
of bulk makes the grain available to 
the flour mills of Buffalo. 


THE City SKYLINE FROM LAKE ERIE 


The flour-milling and grain-ship- 
ping activities of Buffalo are 
denced in the city’s landscape. 
Krom Lake Erie, the clear-cut relief 
of the skyline at dusk is particularly 
expressive of the character of Buf- 


evi- 


falo. Five divisions * of the city are 
discernible (Fig. 2). Kar to the 
north is the residential section, a 


part of which borders the narrow 
bottleneck of the Niagara River. 
The houses appear small and low and 
form a striking contrast with the 
high buildings of the retail section to 
the south. The retail section lies 
somewhat inland from the lake. 
The buildings in it are closely spaced 
and brightly lighted, the taller ones 
rising fifteen to twenty stories high. 
Nearer the harbor and south of the 
retail section is the flour-milling dis- 
trict of Buffalo. The skyline here is 
ragged, cut unevenly by high, dark 
structures which rise apparently from 
the water's edge (Fig. 3). There isa 
certain similarity of form in the 
slim, rectangular outlines of these 
elevators; in their gray, unlighted 
windows and_ flat-topped roofs. 


‘There is great diversity in the activities of 
each section described. Detail has been omitted 
in an effort to present a general characterization 
of the skyline. 
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FLOUR PRODUCTION 
MINNEAPOLIS AND BUFFALO 
1898 -1930 
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FiGcurE 1.-—Flour production of Minneapolis 
and Buffalo from 1898 to 1930. The graph shows 
that the increased production at Buffalo has 
been accompanied by a decrease in the output 
of the Minneapolis flour mills. (Minneapolis 
data from the Northwestern Miller Almanack and 
Yearbook of the Breadstuffs Industries |Minne- 
apolis, 1929], page 56. Buffalo figures compiled 
by the Buffalo Chamber of Commerce and sup- 
plied by the Russell-Miller Milling Company.) 


Here and there against the black, 
patches of lighter gray mark the 
circular storage bins of newer con- 
crete structures. In an open place, 
the narrow, arm-like form of a 
marine shipping spout is revealed 
against a lighter background of sky. 
Still farther south are the Lehigh 
Valley freight houses—long, low 
structures set far apart in their yards 
of railway switches and sidings. No 
other vertical forms break the sky- 
line to the south until the massive 
Canadian Pool Terminal elevator 
looms out of the distance. This is 
the only elevator on the outer harbor. 
Finally, the tall chimneys of steel 
mills, those of the Bethlehem Steel 
Company, appear on a projection of 
land at the southern tip of the long, 
harbor break-water. 
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The rapid rise of Buffalo to the 
first milling center of the country 
and the prominence of flour mills 
and grain elevators in the city’s 
skyline raise three questions: first, 
where the cargoes carried to Buffalo 
originate; second, why the mills and 
elevators are where they are in the 
city; and third, where the flour 
ground in Buffalo finds a market. 
The solution of these problems is 
geographic since it involves an ex- 
planation of the numerous ways in 
which Buffalo’s flour-milling indus- 
try is related to the natural 
vironment. 


en 


LOCATION OF MILLING CENTERS 

So consistently have milling cen- 
ters sprung up within the wheat 
regions that the history of flour 
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FIGURE 2.—Five. divisions of the Buffalo 


waterfront, viewed from Lake Erie. 

milling is closely allied with the west- 
ward movement of wheat production. 
The growth of Richmond, Rochester, 
Cincinnati, and St. Louis as great 
centers of flour production illustrates 
successive steps in the westward 
expansion of the milling industry. 
Each center had its initiation and 
growth in flour milling with the 
development of wheat farming in the 
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Each declined 
into comparative insignificance with 
the diminishing productivity of the 
tributary area and the cultivation of 
new tracts of wheat land farther 
west. With the exception of the 
milling cities located on or to the 
east of the Great Lakes, the principal 
flour-milling centers of the country 
today are situated within or closely 
adjacent to the great areas of wheat 
production. 

One city, however, located at the 
eastern end of the upper lakes began 


area tributary to it. 


* 


FiGuRE 3.—The vertical skyline of Buffalo’s flour-milling district. (Photo by Porterfield.) 


a phenomenal development in 1900 
in the flour-milling industry. The 
city is Buffalo, New York. Buffalo’s 
rank as the largest milling center of 
the United States today is in large 
measure to be explained by the rela- 
tion Buffalo holds to the 
producing regions of the 
States and Canada. 


wheat- 
United 


PRINCIPAL \WHEAT-PRODUCING 
GIONS OF NORTH AMERICA 


RE- 


There are five principal wheat- 
producing regions in North America 
(Fig. 4): (1) the hard spring wheat 





region of Minnesota and the Dako- 
tas; (2) the hard spring wheat region 
of the Canadian Prairie Provinces; 
(3) the hard winter wheat region of 
Kansas, Oklahoma, and Nebraska; 
(4) the soft winter wheat region of 
the North Atlantic, Seaboard, and 
Central States; and (5) the winter 
wheat region of Washington, Oregon, 
and California. 


VARIETIES OF WHEAT 


Wheats vary in their chemical 
composition according to the charac- 
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ter or variety of the seed itself and 
the peculiar natural environmental 
complex of each wheat-producing 
region. From the standpoint of flour 


milling, some kinds of wheat are 
better suited to certain purposes 
than others. The common white 


wheats, for example, are soft and 
starchy and are well suited to the 
manufacture of pastry flour or ce- 
reals, while durum wheat, on the 
other hand, is a particularly hard 
variety of spring wheat used almost 
exclusively in the manufacture of 
macaroni and_ spaghetti. Millers 
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who grind for a specialized market 
must take these factors into 
sideration in purchasing wheat. 

Today, however, the mills in gen- 
eral turn out a product which is the 
result of a blend of several varieties 
of wheat. Flour milling has become 
an “art of blending” and the 4.7 
bushels of wheat required to grind 
one barrel of flour represent a com- 


con- 


posite of wheats from several western 
wheat-producing regions. Of these, 
the hard spring wheats possess the 
best flour-milling qualities for they 
are high in protein content. Canada 
is the leading spring wheat producing 
country and Canadian spring wheat 
is superior in protein content to 
United States’ spring wheat. Ob- 
viously, then, a city so situated that 
it may draw wheat from the great 
producing areas of both the United 
States and Canada will, in all proba- 
bility, be a great milling center. 


RELATION OF BUFFALO TO THE STREAM 
OF EAST-MOVING GRAIN 


Buffalo’s importance as a flour- 
milling center is directly related to 
its situation at the eastern end of 
Lake Erie, at the foot of the upper 
lakes. Grain the eastern 
seaboard by four principal routes 
(Fig. 5). These are (1) lake and rail 
route to Montreal via the Georgian 
Bay ports and Goderich, (2) all- 
water route to Montreal via the 
Welland Canal and the St. Lawrence 
River, (3) lake and rail route to 
New York or other United States 
Atlantic ports via Buffalo, and (4) 
all-rail route to the Atlantic 
board. Of the east-bound movement 


reaches 


sea- 


of grain, Buffalo is out of position to 
tap only that directed to Montreal 
via the Bay ports and Goderich and a 
part of the grain routed all-rail to 
the eastern seaboard. 
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FIGURE 4. 
United States and Canada. 
Dept. of Agric., Bur. of Agric. Economics. ) 


Wheat-producing regions of the 
(Courtesy of U.S 


Both of these exceptions constitute 
minor movements of grain. That 
part of the flow which breaks off 
from the main stream at Georgian 
Bay represented only 17 per cent of 
the total water-borne commerce in 
grain during the peak year of 1928 
and 11 per cent in 1930. Likewise, 
grain shipped over the all-rail route 
from the head of the lakes is only a 
small fraction of the total. Ship- 
ment of grain by rail averaged only 
24.1 per cent per year over the nine- 
year period from 1920-1928. 

The great bulk of the grain traffic 
is on the Great Lakes. In the nine- 
year period from 1920-1928 inclusive, 
75.9 per cent of the grain ship- 
ments from the upper lakes moved 
by water. A small percentage of 
this grain reaches Montreal via Geor- 
gian Bay and other small shipments 
break off the main flow at Fairport, 
Cleveland, and Erie. With = such 
minor exceptions the great bulk of 
the traffic moves either to (1) Buffalo 
at the eastern end of Lake Erie, or 
to (2) Montreal on the St. Lawrence 
River. 


>U. S. Board of Engineers for Rivers and 
Harbors, War Department: Transportation on 
the Great Lakes (1930), p 113. 
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RELATION OF BUFFALO TO THE 
WATER ROUTE TO MONTREAL 


ALL- 


By far the greater part of Mon- 
treal’s grain receipts arrive in port 
as reshipments from either Port 
Buffalo. During the 
peak season of 1928, Montreal grain 
receipts numbered 182,676,605 bush- 
els. 


Colborne or 


Only 9 per cent of this grain 
was shipped to Montreal direct from 
the head of the lakes; approximately 
59 per cent was routed to Montreal 
by way of Port Colborne; and 31 per 


permit the large lake vessels to pro- 
ceed across Lake Ontario and on to 
Prescott. It is quite likely that 
Buffalo part of the 31 
per cent of Montreal's grain receipts 
which it has heretofore handled. 
The short navigation season at Mon- 
treal; the situation of Buffalo with 
regard to Atlantic Seaboard cities; 
and the lack of return cargo from 
points east of Buffalo on the shipping 
route are factors which will continue 
to favor Buffalo as the bulk-breaking 
point for grain. 


will lose a 


THE WORLDS GREATEST GRAIN FLOW 


FIGURE 5. 
merce. ) 


suffalo. The 
major factor in explaining this situa- 
tion is the shallow, fourteen-foot 
depth of the Welland and Lachine 
Canals. It has been only the small 
cargo carrier that could pass through 


cent went by way of 


the canals for the great freighters of 


the upper lakes cannot navigate 
waterways of such shallow draft. 
Without doubt, a change will be 


effected during the present naviga- 
tion season both in 
grain shipped direct to Montreal and 
in the route taken. The 
twenty-five-foot Welland Canal will 


Principal grain routes on the Great Lakes. 


the amount of 


greater 


TO BUFFALO ANO THE ATLANTIC 
Lapoa 


ARAM PECEIPTS AT 
eurraco 
279 666.342 
Ouseens 





(Courtesy of Buffalo Chamber of Com- 


Buffalo millers have a wide selec- 
tion in the variety of grain that 
passes through their port en route to 
Montreal for grain of both United 
States and Canadian origin moves to 
Montreal via Buffalo. In many 
cases the sale of this grain is made en 
route and in that event only the 
grain that is left after Buffalo millers 
have made their selection goes on to 
Montreal. 

Wheat the greatest 
element in the grain movement on 
the Great Lakes—75.1 per cent in 
1930—and it is with wheat as the 


constitutes 
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FIGURE 6.—Grain receipts at Buffalo by years, 
in millions of bushels Data from Annual 
Report of the Lake Carriers’ Association, Detroit, 
1930, p. 108.) 


raw material for flour that the mills 
chiefly are concerned. In 1928 
wheat made up 19 per cent of the 
grain sent down the lakes from Lake 
Michigan ports; 64 per cent of that 
from Duluth-Superior and 89 per 
cent of that from the Canadian ports 
of Fort William and Port Arthur.‘ 
These figures are significant in two 
principal ways: (1) they show that 
the commerce in wheat on the Great 
Lakes is dominated by wheat of the 
hard spring variety from the Cana- 
dian prairie provinces; and (2) they 
show that the grain trade of the 
Canadian twin ports is almost en 
tirely in wheat, that of Duluth- 
Superior is over half concerned with 
wheat, while Chicago and Milwaukee 
contribute a wider variety of grains 
to the total movement. It is im 
portant to Buffalo millers that their 
city is situated so that it may draw 
upon each kind of grain in the flow. 


RELATION OF BUFFALO TO SHIPMENTS 
VIA THE FOOT OF LAKE ERIE 


Wheat from each of the major 
producing regions east of the Rocky 
Mountains enters the stream for 


Buffalo. The bulk of the movement 


‘ suffalo ¢ hamber of Commerce The World’ 


Greatest Grain Flo Map 
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from United States areas is made up 
of hard spring wheat, but large 
quantities of hard winter wheat, 
semi-hard spring wheat, and some 
soft winter wheat make up the total. 
The volume of Canadian grain almost 
doubles that grown within the United 
States, and the real significance of 
Buffalo's position as a milling center 
is to be found in the relation the city 
bears to the flow of Canadian grain. 
This grain of Canadian origin comes 
to Buffalo either on its way to export 
in the form of grain from United 
States Atlantic ports or to be ground 
into flour at Buffalo and exported 
according to milling in bond _ priv- 
ileges. 


suffalo occupies a unique and 


strategic position on the route taken 
by the Great Lakes stream of grain 
Since 1900 the 
grain receipts of the port have been 


to eastern markets. 





Ficure 7.— Unloading grain at one of the 
Buffalo elevators ‘The leg of the movable 
marine tower is shown in the hold of a lake 
steamer. The grain is elevated by a continuous 
chain of buckets within the elevator leg Photo 
by Schneckenburger. ) 


undergoing a steady advance in 


volume (Fig. 6). Buffalo millers are 
thereby afforded the opportunity to 
select the best-quality wheats in any 
quantity. (Grain enters the port in 
a bulk-freighter; it is drawn alongside 
one of the great port elevators and is 
unloaded by means of elevator legs 


in movable marine towers (hig. 7). 


' 
' 
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Grain often moves from the head 
of the lakes before a sale has been 
made. It is then shipped “c.i.f. 
Buffalo” or ‘‘f.o.b. vessel” at sea- 
Grain routed ‘‘c.i.f. Buffalo” 
gives millers of the city opportunity 
to choose the best in the assortment 
of wheats in port before sales are 
made outside of the city. 


board. 


The prac- 
tice of storing grain in the harbor in 
lake vessels offers another such Op- 
portunity. Much Canadian wheat 
customarily takes advantage of the 
cheap winter storage rates in the 


(Fig. 8). It may be said that the 
harbor comprises 680 acres. This 
mode of storage is the cheapest 
known, averaging only a fraction of a 
cent per bushel a day. Rates are 
low for actual elevation of grain in 
the port elevators as well—one cent 
per bushel for five days of storage. 


SUFFALO AS A SOURCE OF RETURN 
CARGO 


The consideration of a return 
cargo 1s a matter of primary im- 
portance to the transporter of grain. 





FiGukE 8. Great Lakes bulk grain carriers in the outer harbor at Buffalo (;rain is stored in the 


holds of these vessels during the winter months 


harbor and it is this kind of wheat 
that Buffalo millers want. 


STORAGE FACILITIES 


The grain storage capacity of 
Buffalo is more than three times that 
of any other port on the lower lakes 
or on the St. Lawrence River. The 
capacity of Buffalo's 39 elevators is 
over 47,000,000 bushels, while that 
of Montreal, the next highest port, is 
only 15,000,000 bushels. — In addition 
suffalo harbor affords ample winter 
storage room for more than 50, 
000,000 bushels of grain in lake boats 


(Courtesy of Buffalo Chamber of Commerce. ) 


The profit resulting from a lucrative 
trip to the foot of the lakes may be 
offset by the necessity of returning 
light. Po avoid this possibility, 
yrain-carrying vessels resort to one 
of two alternatives: ships are routed 
to ports at which they are reasonably 
sure of securing a return cargo, or 
shipping rates are advanced on the 
down-bound trip to cover the expense 
of returning light to a point where 
cargo ts available. 

The port of Buffalo offers a special 
inducement to Great Lakes grain 
carriers in the respect of return cargo. 
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Suffalo’s location at the eastern end 
of Lake Erie puts it in direct align 
ment with the westward movement 
of anthracite 
producing to consuming centers. 
Three principal railways link Buffalo 
with the anthracite district of eastern 


coal en route from 


BUFFALO 


Pennsylvania. 


FiGuRE 9 


In 1928 53 per cent 
of the 1,528,000 tons of anthracite 
coal shipped from Pennsylvania was 
shipped to Buffalo over these rail 
roads, causing Buffalo to rank as the 
center for anthracite 


leading export 


coal. 
Aside 
portance as an exporter of package 
freight. This is to be 
partly by the fact that buffalo is a 


from coal, Buffalo is of im 


explained 


city of diversified industry and partly 
by the position buffalo occupies as a 
bulk-breaking center lake, 
rail, and canal-transported produce 
from cast to west 


between 
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lake exports of package freight com- 
prised 34 per cent of the total volume 
of shipments from Lake Erie.7— In 
this volume of shipment general 
merchandise ranked high with tron 
and and 
occupied minor positions. 


steel goods automobiles 


FLOUR MILLS AND GRAIN ELEVATORS 
IN BUFFALO 
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In 1928 Buffalo's 


The distribution of flour mills and grain elevators in Buffalo 


RELATION OF MILLS AND ELEVATORS 
TO WATERFRONT LOCATION 


Flour milling in Buffalo is localized 
in the southwestern part of the city. 
Within this area the flour mills and 
yrain elevators line the banks of two 
waterways the 
the 
concentrated mill and elevator areas 


which form inner 


harbor. This is one of most 


in the country and contains all but 
one of Buffalo's flour mills and many 
of its grain elevators. The principal 


i S Board of 
Harbors, War 
the Great Lake 


engineers for Rivers and 
Department: Transportation on 
(1930), p. 358 


SUFFALO AS A FLOt 


flour milling district extends south 
and east along Buffalo River for a 
distance of about five miles and is 
itself divided into three chief sections 
Q): mill and several 
elevators cluster about Evans Slip at 


the mouth of the inner harbor: (2) 


(hig. (1) a flour 


a somewhat larger group of mills and 
clevators occupies the narrow pen 
insula of land formed by the City 
Ship Canal on the west and Buffalo 


River on the east: and (3) a third unit 


is composed of enterprises which 
border the first large meander of 
Buffalo River. Beyond this last 


ol 


river 


number clevators have 
built with 


represent a 


cluster a 


been sites. They 


scattered, pioneer ele 
ment on the periphery of the denset 
yroups 

In general, the mills and clevators 
near the mouth of Buffalo River and 
on Evans Slip are older enterprises 
than those located farther up the 
river (big. 10). 
an adjustment to the proximity the 


his yreater age ts 


enterprises on the lower river beat 
to the outer harbor. Buffalo's early 


existence 


was intimately associated 
with commerce and the city devel 
oped about the mouth of Buffalo 
River. The river mouth was at first 
the outlet for a shallow, muddy 
stream whose course was blocked and 
altered by sand bars.  Versistent 


effort, consistently applied from early 
times, finally succeeded in developing 
a harbor from the poor nucleus which 
at first constituted the only break in 
an otherwise unindented shore line 
south of Black Rock. It was natural 


that the initial grain and flour entes 


prises of Buffalo proper should de 
velop near the mouth of Buftalo 
River where direct contact could br 


made with lake commerce 


Phe newer mills and clevators have 


heen built on sites of from fifteen to 


Rk MILLING CENTER 
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FIGURE 
elevator on the City Ship Canal 


the Dakota 
This is one of 
the older grain elevators near the mouth of the 
inner harbor. (Photo by Schneckenburger. ) 


Unloading grain at 


twenty acres farther up the river 
where space is available for expansion 
11). 
uated at a bend made by a meander 


in the Mill and 


clevator site together average 1,500 


(hig. In veneral, each is sit 
4 


stream’s course. 
feet of river frontage and the largest 
bulk freighters can be accommodated 
at the long wharves. 

The selection of a site on Buffalo's 
navigable waterfront offers particular 
advantages to a grain elevator or a 
flour mill, due to the inherent nature 
of the 
clevators are concerned. 


cargo with which mills and 
(;rain 1s a 
bulky commodity and can be trans 
ported most cheaply when handled tn 


large quantities and shipped by wa 


ter \ site on a navigable water 
front places a grain clevator in a 
position to receive a cargo direct 


from these ships, thus avoiding the 
delay and expense of transferring a 
cargo to another carrier for delivery 
the 
\loreover, a location ona 


some distance from waterfront 
(lig. 12) 
navigable waterfront is equally im 
Such loca 
tion avoids delay and expense in the 


It 


Op 


portant to a flour mull. 


purchase and delivery of grain. 
provides, in) addition, greatet 
portunity to select the best in milling 


Wheats, since a millon the watertront 
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FIGURE 11. 


A group of new mills and elevators facing Buffalo River. 





— 


The traveling marine 


tower of the Dellwood elevator is in the foreground; the Marine Elevator A, Peror elevator, and Inter- 


national Milling Company’s mill and elevator follow in order. 


typical river tugs are shown on the river. 


may readily tap the cargoes which 
break bulk only at Buffalo. 


RAILWAY FACILITIES 


Location on a belt-line railway, 
affording access to any of the rail- 
ways entering or leaving a city, is a 
highly desirable quality of site for a 
flour mill or grain elevator. Milling 
establishments anywhere in Buffalo 
are assured of efficient transportation 
service by rail due to the rather wide- 
spread extent of Buffalo’s belt line 
and industrial railroad pattern. 

Buffalo has three belt-line_rail- 
roads: the Erie, the New York Cen- 
tral, and the Lackawanna. ‘These 
roads completely encircle the north- 
ern half of the city while the South 
Buffalo and Buffalo Creek roads, 
industrial railroads, provide sidings 
and switches for the industries in the 
southern half of the city. It is the 
Buffalo Creek Railway with its 
thirty-eight miles of track that serves 
the flour-milling district on the inner 


harbor. These railroads of Buffalo 


A typical Welland Canal steamer and 


(Photo by Porterfield.) 


perform the function of capillaries. 
They connect the great trunk lines 
converging on Buffalo from the mid- 
dle West with those which radiate 
from the city to the East. They 
make it possible for mills to receive 
grain by rail from the West and to 
forward eastern shipments of flour by 
rail. (Grain entering the port by rail 
can be switched conveniently to any 
mill for grinding. In short the entire 
spread of milling enterprises is closely 
bound into a single system through 
the rail facilities of Buffalo. 


Cost OF LAND 


In spite of the comparatively re- 
cent development of large-scale flour 
milling in Buffalo, the mills and ele- 
vators have been able to find sites 
within the city suited to their use at 
relatively low cost. This fortunate 
circumstance is the outgrowth of 
broad gaps in the city pattern oc- 
casioned by the low, poorly drained 
land along Buffalo River, somewhat 
remote from the older well-developed 
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section of the city. Much of this 
land was purchased at an early date 
by the railroads. The railroad com- 
panies are now offering it for sale at 
relatively low prices to induce in- 
dustry to locate in that district. 
Industrial development in this area 
has lagged behind development in 
areas nearer the center of expansion 
farther north. For grain elevators 
and flour mills it possesses the de- 
sirable combination of waterfront loca- 
tion; nearness to the apex of the city 
railway pattern; level space for mill 
expansion and for railway sidings and 
switches and relatively low cost. In 
view of these facts the concentration of 
new mills and elevators in the Buffalo 
River area represents a logical adjust- 
ment of industry to environment. 
The pattern of the mills and eleva- 
tors in the Buffalo River area follows 
a linear arrangement, typical of 
modern milling landscapes. The con- 
struction of new plants has taken 
place along the waterfront on widely 
separated sites successively farther 
up the river. The great concrete 
elevators adjoin the mills or stand 
alone with wide expanses of level land 
surrounding them for the switches 
and sidings of nearby railroads. The 
mills and elevators are vertical in 
form to permit the operation of 
gravity in the handling and milling 
of the grain. Figure 13 shows the 
vertical forms of two of these struc- 
tures in sharp contrast with the 
horizontal layout of the steel mills in 
the background. Itillustrates, more- 
over, the excellent combination of site 
qualities afforded milling and grain 
enterprises in the Buffalo River area. 


PRINCIPAL DOMESTIC MARKET 
AREAS 


The situation of Buffalo with re- 
gard to the principal flour market 


areas has been a major factor in the 
development of the city as the lead- 
ing center of flour production. In 
normal years approximately 58 per 
cent of the flour manufactured in 
Buffalo is consumed in the domestic 





FiGureE 12. 
Elevator on the outer harbor. 
the splendid rail and water facilities of the giant 
concrete structure, with its storage capacity of 


The Pool Terminal 


The view shows 


Canadian 


2,000,000 bushels. Grain can be unloaded for 
mill consignments at the rate of 60,000 bushels an 
hour. Cargo can be loaded by the marine towers 
and power shovels at the same rate. (Photo by 
Schneckenburger. ) 


market while the remaining 42 per 
cent is shipped abroad.* The great 
bulk of the flour marketed within 
the United States is consumed in the 
northeastern section of the country 
where are concentrated over 30,- 
000,000 people, over 75 per cent of 
whom are city dwellers. Buffalo is 
the logical center of supply and dis- 
tribution for this tremendous market. 

Buffalo’s domestic flour market is 
included almost in entirety within 
the triangular division of the north- 
east buying area between Boston, 
Massachusetts; Buffalo, New York; 
Erie, Pennsylvania; and Richmond, 
Virginia. Territory west of Buffalo 
is included within the markets of 
western millers and Canada supplies 
its own demands. Although some 
flour from Buffalo is sold throughout 


8 Hearing Before the Senate Finance Committee, 
July 17, 1929, p. 619. 
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New England, the great percentage 
of sales is made in the area of dense 
population between Boston and Rich- 
mond where the demand 
comes from the cities, a considerable 
quantity being consumed within or 
near Buffalo, itself. 


greatest 


FIGURE 13. 


River. 
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about 480,000 tons of wheat feed a 
year. Buffalo is well situated to 
market this by-product of its milling 
industry due to the relation it holds 
to the eastern division of the Ameri- 
can dairy belt, comprising the New 
England New York, and 


states, 





An airplane view of a section of the newer industrial area upstream on the Buffalo 
The view looks toward the east and illustrates the excellent combination of site qualities for 


milling and grain storage in this part of the city: (1) the successive, large meanders in the river's course 
with their abundant opportunities for the selection of industrial sites on the waterfront, (2) the low, 
level character of the land, (3) the actual locations chosen by two of the most recently constructed 
elevators, the Marine Elevator A and the Concrete Central, and (4) the vertical dimensions of the 
elevators in contrast with the horizontal pattern of cement plant and steel mills in the background 
(Airview by Airmap Corporation of America, New York City, obtained through the Buffalo Chamber 


of Commerce. ) 


The northeast buying area is also 
important to flour millers as a feed 
market. The manufacture of 
constitutes a significant by-product 
industry of flour milling, approxti- 
mately 30 per cent of every bushel of 
wheat milled going directly into the 
manufacture of feed of some kind. 


feeds 


Zuffalo mills, on this basis, turn out 


suffalo is the logical 
center of supply for this area due to 


Pennsylvania. 


the position it assumes in direct align- 
ment with western regions of wheat 
production, the eastern division of 
the American dairy belt, and the 
great metropolitan market centers of 
the east, which supply an adequate 
market of first rank. 
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PRINCIPAL DISTANT MARKETS 


Suffalo flour is distributed in an 
extensive foreign market area. 
About 42 per cent of the flour manu- 
factured in the city mills or 5,000,000 
barrels is exported yearly—a figure 
which represents almost one-half of 
the total United States flour exports 
for 1928.9 
unit, constitutes the largest foreign 
market for flour from Buffalo, the 
densely peopled, industrial sections 


Kurope, considered as a 


of western Europe taking the largest 
quantity. Two factors are impor- 
tant in helping to account for this 
great consumption of Buffalo flour 
in Kurope: Buffalo's situation with 
regard to ports on the Atlantic sea- 
board, and the demand in western 
Europe for high-quality flour which 
Buffalo mills manufacture from the 
best grades of Canadian spring wheat. 
Next to Europe the Far Eastern 
market area ranks as the greatest 
market for American flour. How- 
ever, although Buffalo flour is sold in 
the Orient, it is doubtful whether 
that area consumes very much of the 
Buffalo flour exports. The fact that 
the population of this area does not, 
in general, demand high-grade flours 
is one factor in an explanation of the 
smaller consumption of Buffalo flour 
as compared to American flour. 
Cuba is one of the largest distant 
market areas for Buffalo flour and 
probably the most reliable, as there 
is slight fluctuation in the quantity 
of flour imported annually from the 
United States. Seventy per cent of 
the flour consumed in Cuba ts flour 
milled from hard spring wheat. 
This hard spring wheat comes in 
large part from Canada, is milled in 
' The Northwestern Miller Almanack and Year 


book of the Breadstuffs Industries, April 3, 1929, p 
4] 


bond and exported without payment 
of the tariff duty to Canada. The 
recent severe agitation for the repeal 
of milling in bond privileges had its 
strongest advocates in the Southwest. 
These millers objected to the sale of 
flour milled from Canadian wheat in 
the Cuban market on the grounds 
that Canada was profiting from the 
preference enjoyed by Buffalo millers 
in Cuba. The southwestern millers 
overlooked the fact that it is the 
particular kind of wheat——the hard 
spring wheat—-that is in demand in 
Cuba and that the repeal of the 
milling in bond privileges would sur- 
render the Cuban market to Canada 
rather than provide sale for the soft 
wheat flour from the Southwest. 
Buffalo’s relation to distant market 
areas is a valuable asset to millers of 
the city in helping them meet com- 
petition abroad. Buffalo is the near- 
est of the great flour-milling cities of 
the continent to the eastern seaboard 
and in this regard possesses a distinct 
advantage over such interior centers 
as Minneapolis, Kansas City, Saint 
Louis, or Chicago. Flour from Buf- 
falo enjoys the alternative of reaching 
the eastern seaboard by any one of 
five railroad routes or by Barge 
Canal. Furthermore, foreign ship- 
ments may be made from a number 
of Atlantic ports—Boston, New York 
City, Baltimore, or Philadelphia. 
The choice in ports is determined 
largely by the ocean freight rates 
prevailing at each port and the cargo 
space available at each. Opportun- 
ities for selection of routes and ports 
are significant advantages to Buffalo 
millers. Not only are they afforded 
the privilege of shipping at the lowest 
rates available, but they are also 
enabled to avoid delay and congestion 
which at times might make it difficult 
or impossible to fill orders promptly. 











DRY FARMING IN THE SAN JOAQUIN, CALIFORNIA 
Samuel N. Dicken 


RY farming, usually limited 

to regions having from 12 to 

20 inches mean annual pre- 
cipitation, is practiced on the west 
side of the San Joaquin Valley, south 
of Tracy and north of Los Banos 
(Fig. 1) where there is a narrow strip 
of land, four miles wide and sixty 
miles long, with less than 10 inches 
mean annual precipitation, devoted 
almost exclusively to dry farming. 
The precipitation has a decided cool 
season maximum and the crops, grains 
and hay grains, are winter crops. 
With any other distribution of pre- 
cipitation dry farming would be un- 


successful; even here a system of 
‘summer fallowing’’ is considered 
necessary to maintain soil moisture, 


and in the more arid parts of the 
region the land is cultivated only 
once in from three to five years. Un- 
like much of the San Joaquin Valley, 
this area cannot be irrigated readily. 
Not only is the elevation too great to 
permit gravity irrigation from the 
sluggish San Joaquin River or to allow 
pumping at low cost, but the arid 
east slope of the Coast Range fur- 
nishes little surface water, and only in 
favored localities 
water available. 
Dry farming in the San Joaquin 
Valley is possible only on account of 
the peculiar effectiveness of the pre- 
cipitation for winter crops.  Rain- 
fall records of varying length and 
reliability are available, but worth- 
while temperature records have been 
made for only a few stations. The 
mean annual temperature of four 
stations—Tracy, Westley, Newman, 
and Los Banos--are so nearly the 


is sufficient well 


same that their average, 63.7° F 


may be taken for the mean annual 
temperature of the dry farming re- 


gion. (It will be noted that three of 
these stations are strictly outside 
the dry farmed area. See Fig. 1.) 
The rainfall records, including those 
obtained from individual ranchers, 
are all above 7 inches and below 11 
inches for the annual mean. ‘Tracy 
has a 36-year mean of 10.26 inches, 
Westley a 26-year mean of 10.75 
inches, Newman a 26-year mean of 
10.78 inches, and Los Banos a 39- 
year mean of 8.52.' Since the dry 
farming area lies to the west of these 
stations in the lee of the Coast 
Range, it is highly probable that the 
mean rainfall is less than 10 inches. 

Of more significance than the above 
are the rainfall and temperature data 
for the crop season, November 1 to 
June 1 asa maximum. JlDuring this 
period the mean temperature is 55 
kK. and more than 90 per cent of the 
total precipitation occurs. Winter 
radiation fogs contribute to the effec- 
tiveness of the limited moisture. 
These fogs are common in the lower 
parts of the Valley, but usually dis- 
appear soon after sunrise. [vapora- 
tion records kept near Oakdale in 
Stanislaus County (30 miles east of 
Tracy) show that although the total 
annual evaporation is 84 inches, the 


mean evaporation for November, 
December, January, and February 
totals only 7.0 inches. Thus the 


period of greatest growth, November 
to March, is accompanied by 6 or 7 
inches of rain, fairly low tempera- 


1 U.S. Weather Bureau. 
1926. 


Bull. W. 


2nd edit. 
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Nor is the 


variability of the precipitation so 


tures, and frequent fogs. 


great a handicap to dry farming as in 
some desert margins. In 1897-1898 
Westley received a minimum of 4.04 
inches and in 1905-1906 a maximum 
In only five years of 
the 26-year record has it 


of 17.69 inches. 
received 
less than 8 inches.? 

An additional advantage of this 
area for dry farming is its remarkably 
smooth surface. It lies entirely on 
the coalescing alluvial fans which ex- 
tend from the foothills of the Coast 
Range to the flood plain of the San 
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Joaquin River. The slope of this 
alluvial apron, except near the foot 
hills is from 25 to 50 feet per mile, a 
gradient so slight that, when a fog 
conceals the Coast Range, one has 
the impression of a level featureless 
plain and is at a loss to determine the 
Near 
the foothills the slopes are steeper 
and slightly concave. 


direction of the slope (Fig. 3). 


An examina 


- According to the above data this area falls 
into the Hot Steppe (BSh) of the Képpen system 
Russell, in his “Climates of California” 
Calif. Pub V. 2, No. 4), 
places it in the Desert (BWh). Thornthwaite, 
in “The Climates of North America” 
Rev., V. XXI, No. 4), gives Newman a precipi 
tation-effectiveness of 19.8, more than enough to 
give it the semi-arid 


(Univ. 


in Geog., erroneously 


(Geogr. 


Steppe) classification 


tion of the contact of alluvium and 
bed rock shows that this steeper slope 
is due to the form of the bed rock 
underneath the thin alluvium. For 
a quarter mile from the edge of the 
foothills, which is a very sharp line 
(Fig. 3), what appears to be an allu- 
vial apron is but a thin veneer of 
gravelly alluvium resting on the older 
surface of country rock. This rock 
surface disappears beneath the deep 
alluvium of the Great Valley. 

The small stream valleys extend 
only a short distance from the foot- 
hills, and on the middle and lower 





Dry farming area on the west side of San Joaquin Valley. 


slopes only a few coulee-like stream 
found. None of 
water more than one 
day in several years and, since they 
are a hindrance to machine cultiva- 
tion, many of them have been filled 
and obliterated. Here 
and there the monotony of the sur- 


courses are to be 


these contain 


completely 


face is broken by the “hog wallows,” 
a hummocky surface the origin of 
which is not known. Although more 
common in the lower part of the val- 
ley, several small areas are to be 
found in the dry farming area, not- 
ably north of Patterson, southwest of 
Los Banos, and about 6 miles south- 


east of Tracy. ‘This type of surface, 
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usually described as “hummocky,” 
consists of low domes, rising two or 
three feet above the otherwise smooth 
plain. The domes are usually sym- 
metrical and closely spaced so that 
the net effect is a gently rolling sur- 
face of very low relief. The domes 
and intervening depressions differ 
slightly in soil character: the heavier 
soil is in the depressions, the lighter, 
both in color and texture, occurring 
on the tops of the domes. Since 
burrowing animals are building simi- 
lar domes on the margin of the coast 


point of dry farming, is their ability 
to retain moisture. Areally the tex- 
ture of these soils varies: near the 
foothills the soil is gravelly or even 
rocky, elsewhere loams and_ clay 
loams are the prevailing types. 

The dry farming country of the 
San Joaquin Valley aside from its 
semi-arid aspect presents a unique 
appearance. Since moisture and soil 


conditions do not permit continual 
cropping without a rapid decrease in 
the yield, the practice of ‘‘summer 
fallowing”’ is the rule. 


Even to the 











FIGURE 2. 


Distribution of fallow and cropped land in the Westley Type Area, December, 1927. 


Note the size of the farm units and the absence of houses on some of the holdings. 


ranges at the present time, notably 
west of Los Banos, it is possible that 
all the ‘hog wallow”’ country is of 
zoogene origin. This type of surface 
interferes slightly with machine cul- 
tivation and must be leveled for 
irrigation. 

The soils of this region have been 
formed from recent alluvial deposits, 
derived from the soft shales, sand- 
stones, and serpentines of the Coast 
Range. They are uniform in texture 
to a depth of 6 feet or more and in 
general quite permeable. Their most 
significant quality, from the stand- 


casual observer the contrast of fallow 
and cropped land is striking. The 
ranches are large, averaging more 
than one and one-half sections. Nor- 
mally one-half is cropped at the same 
time the other half is fallow, the 
preparation, planting, and harvest- 
ing of the crop dovetailing with the 
conditioning of the “ fallow”’ (Fig. 4). 

The Westley Type Area (Figs. 1 
and 2) was selected so as to obtain a 
representative cross section of the dry 
farmed land from the Coast Range to 
the San Joaquin River. (Parts of 
the Romain and Westley Quadrangles 
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of the United States Geological Sur- 
vey.) A strip four miles wide ex- 
tends from the grazed foothills to the 
irrigated valley bottom. Only one 
stream course is present (Fig. 2 north 
central part), and it has been par- 
tially filled and leveled. In the east- 


ern part of the type area the old 





FIGURE 3. 
ley with the Coast Range in the background. 


A dry farm landscape near West- 


meanders of the San Joaquin River 
are represented by a few elongated 
curving depressions, some of which 
are occupied by intermittent lakes. 
Otherwise the surface is smooth, with 
a slope of 150 feet per mile on the 
western margin, diminishing rapidly 
to 25 feet per mile toward the east. 

A branch line of the Southern 
Pacific Railway traverses the region 
paralleled by a trunk highway, and 
numerous graded section line roads 
lead to the various farms. In addi- 
tion, it is feasible to travel by auto- 
mobile almost anywhere over the 
open fields, across the fallow. Fences 
enclose the individual farms, but are 
lacking between fallow and cropped 
land. The farm buildings are few 
since there is no great demand for 
them. Most of the residences are 
frame, of medium quality, well- 
painted and, if sufficient well water is 
available for irrigation, surrounded 
by trees. A shelter for the farm 
machinery is the building next in 
importance. Few of the farms have 


animals and since the grain, sole 


produce of the farm, is hauled to the 
elevator immediately after threshing, 
no barns are necessary. Some of the 
farmers have enough well water to 
irrigate a small field of alfalfa, which 
permits a small dairy herd. Others 
combine grazing in the coast range, 
and on their own stubble or fallow, 
with dry farming and thus maintain a 
few cattle or sheep. 

Barley is the dominant crop, cov- 
ering from 80 to 90 per cent of the 
cropped land. Wheat, formerly im- 
portant, is now grown on rocky or 
gravelly soil near the foothills, where 
barley does not thrive. This area 
does not produce a satisfactory mill- 
ing wheat, so the crop is usually sold 
for chicken feed. <A yield of one ton 
to the acre of barley is not unknown, 
but according to the 1930 Census of 
the United States, the average yield 
for Stanislaus County is 21 bushels 
to the acre. 

Usually a given field is cultivated 





FIGURE 4 
trast to the cropped land in winter. 
Patterson. 


The “‘fallow”’ shows a strong con- 
View near 


every other winter and during the 
remaining seventeen months is idle. 
The procedure varies with different 
farmers and with the season, but in 
general is as follows. After a crop is 
harvested about June 1, the stubble 
is grazed if there is a demand for 
grazing for sheep from the Coast 
Range. It is not uncommon in 
midsummer to see a flock of sheep in 
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a comparatively small enclosure feed- 
ing on the tall barley stubble. This 
dry farming region presents the unus- 
ual case of sheep coming to the valley 
in summer and returning to the hills 
in winter. During the autumn the 
land stands idle, but about Decem- 
ber 1, after the crop has been planted 
on the other half of the farm unit, 
the fallow land is ‘‘double disced,”’ 
that is, the disc harrow is driven 
across the field twice, the second 


FIGURE 5. 
vium but yields it no running water. View near Pacheco Pass, west of the dry farmed area. 


time at right angles to the first. In 
ebruary the land is plowed deeply 
and receives no further attention 
until November 1, which is usually 
planting time. Some farmers disc 
the land immediately before planting, 
some do not. Modern machinery is 
used throughout. Gang plows or 
harrows are pulled by large tractor, 
which in the early winter before 
heavy rains have fallen are shrouded 
in a huge cloud of dust. Two men 
can care for a large dry farm, except 
at harvest time when migratory labor 
is necessary. 
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This dry farming area is the rem- 
nant of the west side of the San 
Joaquin Valley, which irrigation has 
been unable to appropriate. Grav- 
ity irrigation has scarcely reached 
above the 100-foot contour and 
pumped irrigation rarely beyond the 
150-foot level. And yet plans are 
constantly being made for the expan- 
sion of irrigation, stimulated by the 
demand for fruit and vegetables. In 
the Wesley area this expansion is now 





The semi-arid windswept Coast Range has supplied the dry farming region with allu- 


Several factors, how- 
ever, are operating to limit the west- 
ward expansion of irrigation; the 
greater elevation and the consequent 
increase of water cost, the limited 
supply of water in the lower San 
Joaquin River, and the conservatism 
of the dry farm owners. 


taking place. 


The success 
of an irrigation project depends on 
the thorough co6peration of all of the 
farmers concerned. Some of the 
farmers refuse to support such plans, 
objecting to the high cost of installa- 
tion, high water costs as well as the 
drastic change in farming methods 


— 
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which then becomes necessary. ‘The 
dry farms are large and the increase 
in value of the land due to the instal- 
lation of irrigation usually necessi- 
tates heavy mortgages and other 
obligations which the independent 


farmers are reluctant to assume. It 
is improbable that irrigation will be 
extended much farther west, except as 
now projected, unless one of the plans 
for the codrdinated development of 
the whole valley is carried out. 
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Cotton Production and Distribution in the Gulf 
Southwest. Part III of the Commercial 
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In the Gulf Southwest (Arkansas, Louisiana, 
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than any other single industry. All the different 
factors affecting cotton production are discussed 
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Fuel and Power in Latin America. By J. R. 
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' 
: 
' 


~~~ -— 





— 


Book REVIEWS 101 


Foreign Commerce and Navigation of United 
States for Calendar Year 1930. Price, $2.00. 
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cautions advisable and gives information on 
transportation facilities and routes for reaching 
each country. Under each country information 
is given relative to area, population, climate, 
industries, currency, railway and steamship lines, 
air and postal services, with specific information 
regarding the important towns. 
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service. 
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aspects of agriculture. This study is illustrated 
throughout with 360 maps and graphs. 

HELEN M. STRONG 








102 ECONOMI 


LIPPERT, JULIUS The Evolution of Culture 
Translated and edited by George Peter 
Murdock, Assistant Professor of the Science 
of Society in Yale University. xxxii and 
697 pp., 5 appendices, bibliography, and 
index. The Macmillan Company, New 
York, 1931 

The Evolution of Culture presents an excellent 
summary of the history, development, and spread 
of culture among primitive peoples. It also 
discusses some of the customs which persist to the 
present time 

The volume is a partial translation of Lippert, 

‘“Kulturgeschichte der Menschheit in ihrem 

organischen Aufbau 2 vols., Ferdinand Enke, 

Stuttgart, 1886-1887 Inasmuch as not all of 

the original work is of equal interest and merit 

some portions are out of date and part of the 
subjects are adequately treated in English, the 

editor did not deem it necessary to prepare a 

complete translation of the entire two volumes. 

In order to place the best elements of Lippert's 
major sociological work in a single volume for 

English-speaking readers, the translator has 

undertaken a selective and critical translation of 

the work 
tion is marred by a number of minor faults,’’ the 


According to him, ‘‘the German edi 


references are frequently inaccurate and gen 
erally incomplete. In addition the original 
edition lacks a bibliography. Consequently the 


editor checked the references and prepared a 


bibliography of references used in Lippert’s 
writings for the English volume. It also includes 
a bibliography of Lippert’s own writings, as 
complete as the editor was able to make it. Ad 


ditional references which the editor cited are 
listed. Professor Murdock also prepared ap 
pendices devoted primarily to the comparison of 
Lippert’s views on controversial subjects with 
those of other writers Facility in reference 1s 
attained by preserving the page numbers of the 
German edition in the margin of the text pages 
and by indicating them in the table of contents 

The unsettled conflict between faith and 
skepticism in Lippert’s mind when he was a youth 


later led him to a study of comparative religion 


the results of which appeared in a succession of 
books on religion. He also prepared a general 
work on the family from a parallel line of re 
search. Evolution of Culture is the culmination 


of these sociological and religious researches 
He has devoted much of this work to the develop 
ment of the family, religious ideas, cults, fetish 
isms, and social organization of peoples, espe 
cially primitive group Although Lippert was 
not a geographer, he admits the influence of na 


tural environment but he perceives that inde 


pendent cultural factors exist and play an 
important rble in shaping social evolution 

From the two follow ng quotation it 18 evi 
dent he does not confine cultural evolution to a 


single universal line 
Krom these examples we see that the early 


arts of man must not be regarded a conforming 
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to a single tradition and developed in such fash 
ion. On the contrary human ingenuity has 
striven in different places to achieve the goal set 
by the care for life with the elements at hand.”’ 
p. 169 

“All these and many more combinations are 
conceivable and have actually occurred in fact, 
depending on local influences, without, however, 
constituting a continuous evolutionary series.”’ 
p 234 

He gave more space to material culture than 
most sociologists do, but he was not so much 
interested in tools, foods, dwellings, fire, and the 
like, for themselves as in their influence on social 
Chapter III, ‘The Tam 


is one of the most interesting chap 


life and development 
ing of Fire,”’ 
ters in the book It makes the reader realize the 
importance ol making fire usable to primitive 
peoples and how it affected the nomads because 
fire was difficult to transport. Lippert describes 
the development of the family as an institution 
which originated after the use of fire had started 
He discusses the origin of the “yule log’ and 
many festivities which centered about the fire 
place. The maintenance of fire made an extra 
burden and it became the lot of the woman to 
guard the fire; thus she became the home 
keeper and around her and the fire developed the 
family 

The chapter on tools and weapons presents a 
good portrayal of the development of tools and 
their influence upon social advances 

Much space is devoted to the primitive fam 
ily, mother-right, man-rule, and father-right 
Krom the study of the primitive family mother 
love seems to be given the place of the first social 
instinct and mother-right the first social order 
At present none of the social sentiments seems so 
deeply and universally ingrained in man as the 
high esteem for the mother. Explorers have 
heard the savages in moments of fear say the 
name of the mother like a prayer, and in exten 
sive regions where special cultural developments 
have reduced woman as such to a miserable slave, 
the woman as mother, in sharp contrast thereto, 
enjoys unbounded respect Ile further says, 
‘And it is the same maternal figure which the 
oldest cults of all peoples have set upon the altar 
These are survivals which extend beyond primi 
tive times kthnology would seek in vain 
among savage peoples for a feeling toward the 
father of equal depth and tenderness; even 
among civilized peoples a fine distinction bet ween 
the two sentiments should be easy to recognize.’ 


The present concept of father was unknown in 


primitive times, as there was no perceptible bond 
between the father and child until the father 
participated in the support of the child The 
development of man-rule and father-right was 
slow, and Lippert has discussed this phase very 
adequately in the chapter on “ Man-rule and 


bhather-right 
Since Lippert was particularly interested in 


religions, he has devoted much of the work to 
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cult ideas, social and 


religions 


organizations, 
fetishisms 

Perhaps the best conception of the topics dis 
cussed by Lippert can be gained from the table of 


contents in The ivolution of Culture 


CHAPTER 
Introduction 
I. The Care for Life 
I, 1-36 
I]. Primitive Time (1, 37-127 
Ill. The Taming of Fire (1, 250-279 
IV. The Evolution of Tools and Weapons (I, 


as a Cultural Principle 


280.312 

V. Condiments, Narcotics, and Intoxicants 
1, 619-632) 

VI. The Primitive Family (II, 1-22 


VII. Mother-Right (Il, 23-72 
VIII. Man-Rule and Father-Right (11, 73-139) 


IX. Disintegration of the Patriarchal Family 


(11, 505-534) 
X. Advances in the Cult and Religious Ideas 
II, 236-274) 
XI. Human Sacrifice (11, 275-324 
XII. Cult Ideas in Relation to Social Organiza 
tion (II, 325-362) 
XIII. Primary Fetishism (11, 363 423) 
XI\ Advanced Fketishism as a Social Factor 


Il, 423 
Appendices 


198) 


\. Primitive Promiscuity 

B. Priority of Mother-Right 
C. Origin of kxogamy 

DD. The Levirate 

k. The Couvade 


Bibliography 


Index 


‘According to the editor, comparatively few of 


the chapters on material culture have been trans 
lated because they are not primarily sociological 


in character and also because much of their 


content 1s available in English works on an 


thropology and ethnology Chapters which 


have been omitted discuss domestic arts, prepara 
food 


animals, 


tion of 


clothing and ornaments domesti 


cated domesticated plants, dwellings 
and the use of metals 


The introduction is valuable as it contains a 
good summary of the life and works of Lippert 


The book has 


interestingly 


been carefully edited and is 


written The has con 


translator 
tributed a worthy and valuable addition in | 


lish to the 


ng 


history and evolution of culture 


Although the book is primarily of interest to the 
sociologist and ethnographer, it contains much 
which will appeal to the geographer, historian, 


and general reader 


kstHER S. ANDERSON 


‘The volume and paging of the German edition 
are shown in parenthese 
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Ce ko Czechoslovakia In All 


lovenska Vlast veda 


Its Aspects), Vol. 6, “Prace’’ (Industry) 
and Vol. 9, “ Technika”’ The Technical 
Structure), Praha (Czechoslovakia), ‘‘Sfinx”’ 


Bohumil Janda Publishing Co., 1930 714 


and 676 pp., indexes 

The two new volumes of the series of "4 zecho 
slovakia In All Its Aspects,”’ entitled ‘The 
Technical Structure’’ and “Industry,” justify 


fully 


editors 


the hopes of the general public and the 
Here in about 700 pages in each volume 
mine of 


is found a information concerning the 


new economic structure of Czechoslovakia and 


an able description of its development in the last 
rechoslovak 


thirteen years of the Republic 


Both volumes are the most complete treatment 


yet given us of what we might call “ Economi 


Keach book Is 


subtopics, which are written by experts of the 


Czechoslovakia.’ divided into 
respective fields, most of them being protessors in 
the higher institutions of learning or professional 
experts Each sub-« hapter IS ace ompanied by a 
selected bibliography, and each volume ts pro 
fusely illustrated by over 600 photographs, maps, 


charts, and diagrams. ‘Those, who are accus 


tomed to the printing and editorial quality of the 
Kuropean publications, will be agreeably sur 
prised and pleased with the beautiful binding, 
carrying the seal of the Czechoslovak State, and 
the quality of publication in general, which 
with the American standard 


JOSEPH S 


measures fully 


ROUCEK 


SEABROOK, WILLIAM B. Jungle Ways. 308 pp., 
map, illustrations. Harcourt, Brace and 
Company, for the National Travel Club, 


New York, 1931 


“The petty chiefs and people in the villages 
through which we passed were welcoming us 
caring nothing now for the accident that my 
face was white, but treating me, rather, as one of 
and for this there 


had faithfully 
structions of old Dia, the Diagbe of Loubli, 


their own was a special 


reason I followed the in 
who 
had come to me lke a John the Baptist across the 
fields at Dananae to give me commands and a 
leather sack full of grigris, in the name of his 
jungle gods 

‘Word of my doings had gone ahead on the 
trail, and the name by which they named me in 


villages which | had not yet ever entered was 


Mogo-Dieman, ‘the-black-man-who-has-a-white 


face lo them, however, this was not the 


statement of a miracle or marvel They 


at all as other 
black 


calabashes, ate 


saw me doing as they did, and not 
traveled in 
drank 


consulted their sorcerers, obeyed thei 


whites | nosy pomp as a 


would from their 


their food 


man 


oracle ‘offering the necessary roadside sacri 


walked 


Therefore, very simply, | was one of them 


fices,’ ‘and softly before their gods 


"and “my 
engaging in them inspired confidences and broke 


“These were the ways of the forest, 
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down barriers which would have otherwise re- 
mained forever closed to me, if I had lived for 
twenty years in Africa.’’ ‘‘ These were the ways 
I followed as we went deeper and deeper into a 
country which became more and more mysterious 
with every mile. By mysterious I do not mean 
merely nature-mystery, the mystery which those 
sensitive to nature-beauty and nature-terror feel. 
I mean that we and all things on this trail were 
now surrounded by the visible signs of human 
sorcery, and that rules of human conduct here 
were controlled by the invisible forces for which 
these symbols stood.”’ 

It is a pity that one cannot quote almost the 
whole of Mr. Seabrook’s book, but his own words 
explain much of the secret of the freshness of his 
narrative and the difference in his point of view 
from that of other explorers in Africa. For one 
reason or another, travelers in Africa will hu- 
morously tolerate or impatiently put up with the 
natives’ ways, if that makes their dealings with 
them any smoother. Therefore, they see only 
country and actions whose meaning they cannot 
truly understand with any amount of careful 
explanation. Mr. Seabrook is not one of those 
outsiders looking on, whose first purpose is to 
describe the landscape and the strangeness of the 
people. He makes his readers see his subjects as 
natural, as they appear to one who is of them. 
Whenever he describes a town or a social code as 
topsy-turvy, he says it is only so if we (of the 
New York civilization) are sane. He even says, 
in a discussion of certain social customs in an 
isolated tribe: ‘‘It was impossible to discuss com- 
parative social-sexual systems with Endyali 
because he didn’t know about other systems, and 
he was such a nice young man that I felt it would 
not be right to shock him by telling him of ours.” 

These jungle ways come chiefly from French 
West Africa, from Liberia, and the Ivory Coast 
inland as far as Timbuctoo. The author’s adven- 
tures were mysterious, humorous, interesting, but 
never hair-raising. Only in the back country of 
Liberia, into which he crossed against the advice 
of the witch-doctor who became a dominating 
central figure in his adventures among the Ivory 
Coast forest peoples, did he feel that the jungle 
was unfriendly and dangerous; and only the 
Liberians, officials as well as others, treated him 
in such a manner that retreat seemed the only 
safe course. He spent some weeks as the guest 
of cannibal kings, first in one tribe then in an- 
other, thereby satisfying not only a boyish desire 
but a real scientific curiosity. He discovered the 
usual misinformation in a number of popular 
beliefs about cannibalism; he tasted cannibal 
steak, roast, and stew, and discovered that they 
are really very good eating; he even gives several 
recipes from a very cross chief cook of the Gueré 
tribe. He knew the magic spell of Timbuctoo, 
and tells us about it in a chapter called ‘‘ Tim- 
buctoo Interlude.’’ He lived for several weeks 
in that incredible land of the Habbe cliff-dwellers, 
where it is not merely the ‘mad landscape,” 





ECONOMIC GEOGRAPHY 


perpendicular, ‘‘that will make you doubt your 
wits. It is that the people who inhabit this 
topsy-turvy land are also topsy-turvy mad in 
certain fundamental attitudes toward life—that 
is, tf we are sane.” 

Back of everything the author sees, however, is 
the mysterious human sorcery which governs the 
lives of these peoples. He makes one feel some- 
thing of the power in their Fetishes, how matter- 
of-factly they take them, and how little of mys- 
tery and abracadabra really enters into many of 
their rites. “Jungle Ways” are the ways of the 
people, written by one who had entrée to places 
and functions most explorers never dream of. 
Yet even this one saw things which were beyond 
all doubt accomplished but which were also be- 
yond all doubt impossible. These he did not 
attempt to understand. It wasa case of believe- 
it-or-not, and he could do neither. 

Altogether, it is delightful reading for those 
who would know Africa and Africans more than 
superficially. 

PRISCILLA H. WEBSTER 


SEMPLE, ELLEN CHURCHILL. 
Mediterranean 


Geography of the 
and 737 


Region. 1x pp.; 
maps. Henry Holt and Co., New York, 
1931. Price, $4.00. 9 x 6 in. 


Such superior, even epochal, books as Miss 
Semple’s masterly Geography of the Mediterranean 
Region stand out, the milestones of progress 
in a science, and point the way for further 
advance. They are few in any generation; 
nothing comparable in American geographical 
literature has appeared since her equally masterly 
“Influences of Geographic Environment,”’ still 
the final word on the subject in the English 
language. The ripened fruit of the author's 
many years of intensive research and scholarly 
study, her Geography of the Mediterranean 
Region represents the best to be found in any 
language, from the point of view of both geo- 
graphic research and literary merit. Long 
awaited by her colleagues and students, the book 
fully justifies their faith in her scientific integrity, 
her research ability, and her literary skill. They 
rejoice that in her will to live and conquer over 
illness she has enabled them to lay at her feet 
their eager tributes of praise and appreciation. 

Four logical, distinct divisions of the textual 
material of the book render easy and convenient 
the presentation of her work to college classes. 
The general geographic conditions of the Medi- 
terranean are adequately presented in Part I; the 
barrier boundaries of the region, which make it 
such a definite unity of ‘place and race,” are 
emphasized in Part II; the significance of vege- 
tation and agriculture are exhaustively discussed 
in Part III; and in Part IV the maritime activities 
of the Mediterranean peoples, which have so 
brilliantly lighted their histories, are prominently 
portrayed. The four parts constitute a whole of 
incomparable interest, and geographic and liter- 
ary inspiration. 
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To dwell upon the richness and brilliance of the 
gemlike chapters would be superfluous; American 
geographers know full well how, throughout the 
years, the radiance of Miss Semple’s literary 
style and geographic knowledge has graced their 
publications; how the genial charm of her per- 
sonality and the essential integrity of her charac- 
ter have held them to high ideals of study and 
achievement, and united them in worthy effort; 
how the inspiration of her example has fired them 
with zeal and hope in their profession. To ac- 
cord her by mere words the meed of praise and 
the grateful gift of appreciation, to which her 
beneficent leadership in the science of geography 
for the last quarter century or more entitles her, 
is beyond their power; but to express to her their 
sense of obligation and their feeling of loyal 
devotion, their reception of this masterpiece of 
her mature years is sure to be the most eloquent 
testimonial. 

The publishers have done justice, in the supe- 
rior paper, print and binding, to the high quality 
of the author’s work, so far as mechanical skill 
permits. Apparently they have spared no pains 
or expense. It is an example of the printing and 
bookmaking art to grace any library or study 
shelf. No library in this land or abroad can 
afford to be without it. 

W. ELMER EKBLAW 

HART, ALBERT BUSHNELL, Editor. The Ameri- 
can Yearbook. A_ Record of Events and 
Progress for the Year 1929. xiii, 863 pp., 
table of contents, list of constituent societies 
and supervisory board, contributors, and 
index. American Yearbook Company, New 
York. Price, $7.50. 

The publication of the American Yearbook for 
the Year 1929 was made possible by the public- 
spirited generosity of the New York Times 
Company and its president, Mr. Adolph S. 
Ochs. The purpose of the Yearbook is to provide 
from year to year a concise, coérdinated record 
of current American achievements in acts, sci- 
ences, economics, matters of government, and 
international relations. Representatives of 
forty-six leading learned societies of America 
furnish information for the manual. Through 
the societies and by direct request, about two 
hundred able writers contribute to the surveys of 
the various fields of learning, thus providing a 
reliable compendium of events and of the ad- 
vancement of learning and technique. The 
Yearbook is not only a record for the current year 
but serves as a source of information for readers 
and future writers. 

The volume is divided into seven major parts; 
each part is divided into a number of divisions 
each treating a more restricted phase of the sub- 
ject. The major divisions are all significant but 
not closely related, while the chapters have cer- 
tain aspects in common. The subjects dis- 
cussed are shown by the following table of 
contents: 


CHAPTER 
ParT ONE: HISTORICAL 
I. American Political History 
II. International Situations Affecting the 
United States 


Part Two: AMERICAN GOVERNMENT 
III. The National Government 

IV. State Government 

V. Municipal Government 

VI. Territories and Spheres of Influence 


Part THREE: GOVERNMENTAL FUNCTIONS 
VII. Public Finance and Taxation 
VIII. Public Resources and Utilities 

IX. Defense and Armaments 


ParRT Four: ECONOMICS AND BUSINESS 
X. Business and Finance 
XI. Agriculture and Allied Industries 
XII. 


XIII. Manufactures and Transportation 


Mineral Industries 


Part Five: SociaL CONDITIONS AND AIMS 
XIV. Immigration, Races and Population 
XV. Social Problems and Conditions 
XVI. Labor and Labor Legislation 
XVII. Religion and Religious Organizations 


PART Six: SCIENCE—PRINCIPLES AND 
APPLICATION 


XVIII. Mathematics and Astronomy 

XIX. Engineering and Construction 
XX. Geophysical Sciences 

XXI. Chemistry and Physics 

XXII. Biological Sciences 

XXIII. Medical Sciences 

XXIV. Philosophical and Social Sciences 

PART SEVEN: THE HUMANITIES 

XXV. Literature and Language 


XXVI. The Arts 
XXVIII. 


Education 


INDEX 


Additional information is available to the 
reader by a list of cognate societies and their 
addresses at the close of each division of textual 
material. 

That the editors have provided authenticity in 
the volume by selecting the best authorities in 
their respective fields is assured by a review of the 
list of contributors which includes official title and 
society of each writer. 

The material is arranged so that it is con- 
venient to the general information seeker as well 
as to the person engaged in research. The ex- 
tensive index and the table of contents make the 
textual facts readily available to the reader. 

ESTHER S. ANDERSON 
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HEWETT, EpGar L. Ancient Life in the Ameri- 
can Southwest. 392 pp., illustrated. The 
Bobbs- Merrill Company, Indianapolis, 1930. 


This new book on Indian life and customs in 
the American Southwest by one of the nation’s 
leading archeologists, Dr. Edgar L. Hewett, of 
the University of New Mexico, gives the geogra 
pher a new light on the cultural development of 
the native American in his arid, isolated habitat. 
In spite of a rather drab introduction in the 
author’s ‘‘Foreword”’ in which he states that “a 
publishing house is calling for a new book on the 
American Southwest, and has asked me to pro- 
duce it,’’ the book does not appear manufactured 
to meet a certain market demand, but contains a 
wealth of new material on a little-known subject. 

The volume is divided into three parts: (1) 
an introduction, giving the general history of the 
American race, (2) contemporary ancestry, and 
(3) the realm of the pick and spade, describing 
archeological research in the southwest. The 
first section aims to give the reader a picture of 
the American Indian, his life, customs, religion, 
and art, not as viewed by white man, but as they 
appear to the Indian. The author tries to instill 
in the reader the Indian’s point of view. In the 
second part of the book the history of many of the 
major tribes of the region is considered, and 
interpreted to some extent in terms of the natural 
environment. The last portion of the: book 
describes in detail the explorations and discov 
eries of the students of archeology in the arid 
southwest, discussing problems confronting the 
students, and the significance of the findings. 

The volume is illustrated with more than forty 
excellent photographs showing pueblos, various 
excavations in their present state, Indians, cos 
tumes, pottery, and the like. 

While not written from a geographic point of 
view, the work provides an excellent basis for the 
geographer to study the ancient life and customs 
of the Indians of the southwest, and to interpret 
the environmental influences upon the develop 
ment of this ancient civilization. It is the type 
of book that one welcomes as a valuable reference 
and a thought provoker. 

EDWIN | Foscut 


REDFIELD, ROBERT Tepoztlin, a Mexican Vil 
lage. 247 pp., illustrations. University of 
Chicago Press, Chicago, 1930. Price, $3.00. 


The author states in the preface that eight 
months is too short a time to make a thorough 
going study of the type undertaken here. Never 
theless, he has set down, largely from first-hand 
information, a very clear picture of life in a 
Mexican village today. Tepoztlan is a village of 
about 4,000 inhabitants, all but a score of whom 
are of pure Indian blood. It is the center of a 
cluster of villages tucked away in a pocket among 
the mountains which are the state of Morelos, 
south of the state of Mexico So isolated, it 
makes a simple unit in which the fusion of the 
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Spanish and Indian cultures can be studied with 
little interference from outside influences. 

After a short account of the geography of the 
village and something of its history, the material 
culture is considered. We learn what the people 
have to do with, in the shape of houses, household 
furnishings and equipment, foods, dress, tools, 
and musical instruments. In each is a mixture 
of native and Spanish, and the author says that 
for the most part the Spanish supplements rather 
than supplants the Indian culture. It is this 
fusion of the two that produces the true Mexican 
culture. He discusses the organization of the 
town, and the relationship of the constellation of 
villages around it; the semi-weekly market, to 
which all the villages contribute, each its own 
specialties; and the system of public and private 
lands. In the work of the people we find rhythm 
of the day, the week, the year, broken only by 
the many holidays, or fiestas. Labor problems 
are few, for there are few specialists in Tepoztlan, 
and none of them rely on a single trade for a 
living. It is a farming community whose crops 
are raised for home consumption. 

Mr. Redfield finds the people of this valley 
illiterate rather that preliterate. While many of 
them are able to say they can read and write, few 
except schoolboys are ever found with a book. 
News and current literature comes chiefly in the 
form of songs, which are more than the tales and 
songs of a primitive folk and less than those of a 
city people. They are, however, the real litera 
ture of Tepoztlan and villages like it. In them 
are expressed the interests and ideals of the 
Mexican folk, in process of changing from the 
simplicity of the isolated native to the com 
plexities found in the rest of urbanized America. 

PRISCILLA H. WEBSTER 


KENDALL, PATRICIA. Come with me to India. 
Charles Scribners’ Sons, New York, 1931. 
Price, $3.00. 


The title, Come with me to India, suggests a 
travel book, but Patricia Kendall's account of 
India is no mere record of things to do and to see 
in India. Descriptions of cities, palaces, and 
temples occur, but in their historic, economic, or 
social settings. The reader is asked to enter 
India as a traveler, and is conducted through the 
Khyber Pass, but the description of that historic 
doorway leads directly into an account of the 
invasions of India by the Aryans, Greeks, Syth 
ians, and Moslems who, attracted by India’s 
fertile plains, made their way into the country to 
plunder or to stay. 

The subtitle of Mrs. Kendall’s book reads, ‘A 
Quest for Truth Among Peoples and Problems.” 
Her search for truth leads her into history, 
religion, social problems, geography, contem 
porary events, commerce and industry, so that 
her four hundred and fifty pages include informa 
tion on many phases of India. It is an ambitious 
plan that the author makes for herself, but by 
weighing and selecting material that bears 
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directly on present problems, especially that of 
the government, she manages to carry the reader 
along on a straight road to her conclusions. 
From the arrival of the 
between 2400 and 1500 B.c. through the invasion 
by Alexander, the Scythian conquest of northern 


Arayans sometime 


India, the countless Afghan invasions, and the 
Mohammedan Empire, the history of India shows 
that there has never been an Indian nation, but 
always a medley of peoples divided in race, lan 
guage, and religion. 
seldom has known peace, in contradiction of the 


Hindu 


‘Never before has India been governed by agents 


It proves, too, that India 


statements of Nationalists who 


Say, 


and “‘ Before the British came to 
India, there seems to have been little hostility 
between Hindus and Moslems.”’ 


and subagents,”’ 


The medley of races and of creeds results in 
numerous groups, each asking different things of 
the British for India 
that led by Gandhi. 


Of these, the best known is 
Mrs. Kendall draws Gandhi 
as clever and inconsistent, an opportunist 

The Hindu religion, to which 70 per cent of the 
people belong, forces upon its followers child 
marriage, degrading forms of worship, the eco 
nomic waste attendant upon the protection of all 
forms of animal life, and the disregard of laws 
governing sanitation and health. In spite of the 

Hindu’s claim that they had developed a high 
type of culture and philosophy while the Nordic 
people were still savage, India has contributed no 
great gift of any kind to the civilized world 

The thesis of Mrs 
result of physical deterioration and depletion of 
adult strength by 


Kendall's book is that as a 


immature child relationship, 
mental inertia and illiteracy, the danger of attack 
upon India from her northwestern neighbors, the 


internal dissention among the numerous irrec 


oncilable 


minorities, India's toward 


| rogress 


self-government must be slow and evolutional; 


the problems that must be overcome in the 
process seeming insurmountable 

lwo features of the book which are welcome 
are the index and Careful 
notes giving sources occur throughout the book. 
These, combined with the excellent type of ma 
\irs 
facts, show that the author has brought scholarly 


habits and attitudes to the attack on the problem 


the bibliography 


terial from which Kendall has drawn her 


A vigor of narrative and descriptive style, as well 
as Clarity of exposition, added to intelligent sele 
tion of material, makes this volume a worthwhile 
contribution to the literature on India 


KATHERYNE C. THOMAS 


JONES, CHESTER LLOYD 
and Pro pect 
tables. D, 
York, 
$4.00 


Carthbean Background 


vill and 347 pp.; map and 


\ppleton and Company, New 


1931 814 x 5§! inches Price, 


During the past two or three decades, the 


Caribbean lands have become increasingly im 
portant in American economic and political life 


Vlost 


\mericans have a meager amount ot ac 
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curate information concerning the United States 
As a result 
to the rela 
tions of these regions has crept into many of our 


and Caribbean America relations. 


much misinformation with respect 


newspapers and magazines 
Backgrounds and Prospects should 
be a welcome contribution to all students and 


( ‘ari hhea n 


business men interested in the Caribbean region. 
It comprises a splendid treatment of the eco 
nomic, social, and political to some extent 
factors that have influenced the development of 
the region in past decades as a basis for forecast- 
ing future developments 

The author begins with a brief survey of the 
America. 
This is followed by a discussion of the composi 


historical Caribbean 


background of 
tion of the population, the major health prob 
lems within the region, and a survey of the status 
of education as it exists in the Caribbean coun- 


The 


sugar, coffee, fruit, and petroleum 


tries today next deals with the major 


commodities 
produced by the Caribbean region. 
The 


treated 


region are 
their 


major commodities of the 


from the standpoint of origin, 
evolution, and significance in the present and 
future progress of the region. The reason for the 
shifting of the centers of production and the 
extractive nature of the industries are discussed 


The lack of 


diversification with its accompanying economic 


in a very illuminating manner. 
weakness and present trends and possibilities of 
diversification are stressed 

In succeeding chapters the author discusses the 
evolution of the commerce in the Caribbean with 
an analysis of the past and present trade with the 
United States He 


external and public debts of the various states, 


presents a history of the 


and their far-reaching political and economic 


significance to the Caribbean and the United 


States. A survey of foreign investments in the 
region, with particular reference to the United 
States, is made, showing the particular lines of 
investments, the benefits and dangers of foreign 
capital to the local inhabitants, the difference 
between direct and portfolio investments, and 
the present trends and possibilities for the in 
vestor. A final chapter summarizes the handi 
achieving 


In addi 


tion, there is a well-selected bibliography of more 


caps and possibilities of the region 


political and economic independence 
than twenty pages 

From a geographer's point of view, any thesis 
that takes the long view in the future develop 
ments of a region, especially one within the trop 
ics, should give the physical background a more 
careful treatment than the author has attempted 
in this volume Also, a few simple black and 
white maps would add materially to the value of 
the book 

Che book is an excellent addition to the litera 
ture on Caribbean America and should find its 
way to the desk of all geographers interested in 
the Caribbean region 


HARLEY P. MILSTEAD 
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BLANCHARD, W. O. AND VISHER, S.S. Economic 
Geography of Europe. ix and 507 pp.; map, 
charts, ills. McGraw-Hill Book Co., New 
York and London, 1931. Price, $3.50. 
914 x 6 in. 

To the purpose for which it was prepared, ‘‘to 
provide a textbook on the economic geography 
of Europe adapted to the use of American colle- 
giate students,”’ the Economic Geography of Europe 
is admirably adapted, and as the excellence of 
this book for the purpose becomes generally 
known, it will certainly be adopted as a basic 
text throughout the colleges of the country 
wherever courses on Europe are presented. 

The book embraces two parts: I. Europe as a 
whole; and II. The individual countries; the 
latter constitutes two-thirds the volume, while 
the former forms one-third. On the whole, Part 
I is excellent, being compact, inclusive, and inter- 
esting, and furnishing a wealth of relevant, im- 
portant, valuable material without distracting 
detail. It is exceedingly well organized, contains 
surprisingly up-to-date factual material, and in- 
dicates the intimate acquaintance of the authors 
with the fields they cover. Part II is not quite so 
satisfactory, undoubtedly because of the limita- 
tions of space, and the needs of the collegiate stu- 
dents by whom the book must be used; but when 
these limitations are recognized and granted, the 
several chapters of Part II become almost a 
model of geographic presentation. In its entire- 
ty this book, within the field for which it is 
intended, is superior to any now available to the 
colleges of America, and can be recommended 
unqualifiedly. 

And adapted to the character of courses and 
students for which the book is intended, the 
bibliographies are adequate and appropriate. 
Deplorable as the situation is, the fact remains 
that the great mass of American college students 
do not have the ability to read foreign languages, 
even French or German, and those that can do so, 
have no inclination; and so it would seem un- 
necessary to provide for them satisfactory refer- 
ence lists in anything but English, even though it 
be true that the best literature on the subject un- 
der discussion is found in foreign publications. 
Sad to say, even graduate students reluctantly 


and half-heartedly comply with the requirements 
prescribing a so-called ‘‘reading acquaintance” 
with two (sometimes only one!) foreign languages. 
May the day be hastened when American colle- 
giate students in geography shall be able to read 
at least one foreign language and thus have ac- 
cess to some of the wealth of geographic lore of 
which most of them now have no knowledge! 

Like most books of the kind, Economi 
Geography of Europe is not without minor de- 
fects in organization, and errors in presentation 
of material, but almost without exception these 
are trivial or insignificant and do not detract from 
the value of the work. As the authors state, 
Americans have long hoped that Europeans 
would supply a suitable textbook on Europe, just 
as Europeans have awaited an American textbook 
on America, but neither has been forthcoming in 
satisfactory form, probably largely because 
European geographers do not fully understand 
the needs of American colleges just as Americans 
can not understand the requirements of European 
students, and because local geographers being so 
near have distorted perspectives and exaggerated 
views of their own continents. Consequently, 
foreigners may be, and probably are, best qualified 
to prepare American continental studies for the 
use of their own students, as witness ‘‘ Nordamer- 
ika; Natur, Bygd och Svenskbygd’’ by Dr. 
Helge Nelson of Lund University, an excellent 
two-volume geography of North America pre- 
pared for the Swedes (reviewed critically by Dr. 
Olof Jonasson in Economic GEOGRAPHY, Volume 
III, No. 4, October, 1927). 

Abundantly illustrated by maps, charts, dia- 
grams, and pictures, printed on white, lusterless 
paper in clear, clean type, and excellently bound, 
the Economic Geography of Europe represents a 
worthy example of American textbook publishing 
art. The authors are to be congratulated upon 
the character of material that they have selected 
for presentation and the restraint and judgment 
they have shown in condensing and choosing it, 
as well as for their success in adapting it to the 
use of the American college student; and the pub- 
lishers for the care and skill with which they have 
prepared and issued the printed volume. 


W. ELMER EKBLAW 
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MANCHURIA 


ANCHURIA seems destined to become—and remain—a Japanese 
granary and colliery. Its fertile croplands and its rich coal-seams, 
its beds of iron ore and its wide prairies, constitute a combination 

of resources which any growing nation, its population pressing upon meagre 
resources, would find an irresistible lure to imperial expansion. Its lack of 
competent administration and governmental direction, its need for capital 
and physical equipment, form ample justification for political sovereignty 
and economic authority from without. To Japan it offers the easiest and 
most advantageous solution for numerous Japanese problems. The food and 
fuel that Japan may seek and find in Manchuria are so sorely needed to main- 
tain the strength and power of her Nipponese millions, that she can not 
afford to forego the opportunity of securing them to herself. 

Were the Chinese government able to guarantee to the industrious and 
peaceful people of Manchuria an orderly and protective government, to in- 
sure them against pillage and plunder by nomad brigands and to provide 
them capital for the necessary development of their farms and pastures, 
their mines, and their forests, for adequate transportation and communica- 
tion, for marketing facilities and banking conveniences, it could justifiably 
assert its right, and exert its power, to maintain sovereignty and jurisdiction 
over the Manchu domains; but failing this, China will probably be forced to 
relinquish all claims to sovereign authority over the land, despite the pre- 
ponderating numbers of Chinese in actual occupation of the land. Insofar as 
she has been able to do so, Japan has given all these things to Manchuria, 
insists upon her right to continue so to do, and to make her administration 
effective. 

It may be that the peace and prosperity of the whole Orient may be best 
safeguarded by Japan’s tenure of Manchurian land and administration. 
Russia with her occupancy of Sinkiang and Mongolia well-nigh established ; 
China with problems enough in her realms of China Proper; Japan with need 
for raw materials and a market for the manufactured goods of her teeming 
industrial millions; the United States accordingly relieved of the possibility of 
Japanese aggression; the European nations assured of a stable government 
and a strengthened market in a well-organized Manchuria; and above all, 
the people of Manchuria safeguarded from pillage and plunder, from rapine 
and murder, while developing and exploiting the great resources of their land 
and enabled to acquire capital and market both—all these would seem to 
argue for Japanese tenure of Manchuria? 





